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Tme Apylcaie | Conrse | Nomenclature of course Credits [ e e I-—"E";,;m_ Total | Examination
\ e - L: Lecture Assessment | Examination | Marks | hours
E l T: Tutorial
& | Total | Theory | Practical [L {P | Total |t [p |7 P i o 4
= | m e
1 jce1 Scheme B23- | CALCULUS 4
|| MCC1 | ABRC | MAT- 3 1 3 |2}s 0 |10 |so |20 w0 |3 |3
. 54
Schema C :ﬁ% ADVANCED CALCULUS ' | 4 3 1 31215 20 |10 |so |20 |100 3 3
102
Scheme  |B23. | BASIC CALCULUS 3 i 5
ABED  |mMAT- 8 E <) w (5 |20 |15 50 3 3
103
Scheme |B23- | INTRODUCTORY 3 ) 1 " - - =
B 4,B,CA&D |MAT- | MATHEMATICS 14 1515 |35 |20 |75 3 3
104
Scheme | B23- ALGEBRA AND D;hMEER 4 3 1 € -
ABRC MAT- | THEDRY 31 =1+ 0 (10 Is0 20 100 3 3
201
Scheme C | 323- FROGRAMMING IN C a 3 1 = _'3 215 20 10
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Scheme B23.

.—-—'_'_'_._._-_ 3 0
BASIC ALGEBRA —’|' 15 50
ABERD MAT- 0 |5 20
203
Scheme | B23- | MATHEMATICS FOR 1 |5 s |2 |7 ’
A,8,C&D |MaAT- | COMMERCE & SOCIAL
04 SCIENCES
Scheme |B23- | DIFFERENTIAL 2 10 |0 |20 [a00 3
ABEC |MAT- |EQUATIONS-I :
301 e
Scheme B23- GROUPS AND RINGS 0 |10 |50 20 100 3
BEC MAT-
302
Scheme B23- MATHEMATICS FOR 15 |5 35 20 75 3
A,B,C&D |maT- |ALL
303
Lrheme B23- ANALYTICAL 20 10 |Is0 20 100 3
ABEC MAT- | GEOMETRY & VECTOR
401 CALCULUS
Scheme B23- LINEAR ALGEBREA 20 10 50 20 100 3
BEC MAT- :
402 .
Scheme B23- DIFFERENTIAL 20 10 |s0 20 100 3
B&C MAT- EQUATIONS-II
403
BEC MAT- | & STATISTICS
404
Or
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Scheme  |B23- | SPECIALFUNCTIONS  |a 3|25 i
B&C MAT- LR E TR i Rl Gl
405
scheme | B23- | SEQUENCES AND 4 alzls 10 M0 fi
ABREC |MAT. |SERIES L B sl L
501
Scheme | B23- | MECHANICS- 4 il21s 0 110150 |20 |0 |3 |3 |
BRC MAT-
502 .
Scheme B23- LINEAR PROGRAMMING | 4 3|215 20 |10 50 20 100 3 3
B&EC MAT-
503 |
o |
Scheme B23- COMPUTER 4 (215 20 . 10
B&C MAT- | PROGRAMMING - N e L
504
Scheme B13- NUMBER THEORY & 4 e 3
B&C MAT- | CRYPTOGRAPHY ) SR i o R R LB
505
Oir o -
R Scheme B23- INTEGRAL 4 3
BEC MAT- | TRANSFORMS AND =t Pl | e e L e T
506 FOURIER ANALYSIS =
Scheme B23- NUMERICAL ANALYSIS |4 1|25 .
i ian S 20 |10 50 20 100 3 3
601
Scheme |B23- | REAL ANALYSIS 4 :
3|2
BR&C MAT- 1 |3 ARCEN 1S9 e 1001 SRR
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B23. | MECHANICS-I a |3 1 32]5  [w lw0 |s0o |20 [wo |3 |3
MAT-
603
Or
B23- CLASSICAL MECHANICS |4 3 1 3|25 20 |1 |50 20 100 3 3
MAT-
604
B23- | DISCRETE A AR = e ] 20 |10 |so |20 [100 3. 13
MAT- | MATHEMATICS ; B Wl o
IEI:IE
"'I:J'r
B23- | MATHEMATICAL s |3 1 3215 20 110 fso |20 |wo |3 |3
MAT- | MODELLING
606 _
Total |Theory  Tutorial/ |L | T | Total | Internal End term Total Examination
Practical Assessment | Examination Marks | hours
Marks Marks
B23- REAL ANALYSIS-II 4 3 1 3014 30 70 100 3
MAT-
701
B23- COMPLEX ANALYSIS 4 3 1 3|4 30 70 100 E}
MAT-
Finz
B23- THEORY OF ORDINARY |4 3 1 3114 30 70 100 3
MAT- | DIFFERENTIAL
703 EQUATIONS !
B23- MECHANICS OF SOLIDS | 4 3 1 3[1]4 30 70 100 3
MAT-
704 q_ ,
< B
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[ IFFERENT e Pl PO E et L 30 70 w0 |3 4
g73. | DIFFERENTIAL 4 3
GEOMETRY e |
1 |2 asrpeasip) (100|342 :
ot py | 3s(TH
PROGRAMMING WITH 4 2 irmm 2|46 15(T)#15(P} z
- o _.—.——.—-—-—-—1—"' |
T 3 100 3 :
31114 30 70
ABSTRACT ALGEBRA |4 3 1 |
TOPOLOGY ~ |a |3 1 3{1/]4 |30 70 100 3
R e L
MEASURE AND PR Ak 3l 14 0 70 0. |3
INTEGRATION
FIELD THEORY 4 3 1 3|14 30 70 100 3
|
FLUID MECHANICS |4 |3 1 T3] 1 |4 30 5 . |&
MATHEMATICAL 4 0 la 0l8 |8 30 0 100 3 : ..::_:
SOFTWARES Practical : s
] 3
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scheme | B23- | DISSERTATION 12 200 300
BEC MAT-
BOT
Scheme of VAC, SEC and VOC courses
Exami
Course | Nomenclature of the Contact hours | Inlernal End term Total nation
Code Course Credits L: Lecture Assessment | Examination Marks | hours
P: Practical | Marks Marks
Total | Theory |Practical L | P To [T P T P T P
T (P} tal
B23- Mathematics in Indin: From |2 2 0 2 g |2 115 i a5 50 3
WVAC- | Vedic Period to Modern
308 Times
B13- Mathematics in Everyday 2 2 i 2 L1 Z |15 1] 35 50 3
YVAC- | Life
418
B23- Cabeulation Skills with 3 2 i 2 |2 |4 |as 5 35 20 75 3 3
SEC- Viedie Mathematics-1
3
B23- Mumerical Ability 3 2 1 » |2 |4 |15 5 35 el 75 3 1
SEC- Enhancement Skills
225 1. - ) I
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SEC3 | Scheme |B23- | Calculation Skills with 3 |2 1 2 |2 |4 |15 |5 |3 |20 |75 3 |3
- IABCED |SEC- | Vedic Muhematics-1l
i r_:-l'j': '._.. 3

3 ﬁ"aﬁ* Scheme | B23- | Leaming MATLAB Skills |3 2 1 2 |2 |4 |15 |5 [3s |20 |75 3 3
A5 R A8, CRD | SEC
e 324
S el

3 |SEC3 | scheme (B23- | Quaniitative Aptitude 3 |2 1 2 |2 |4 |15 |s s |20 |7s 3 |3
| lascap |SEC-
"'LJ.:' 126

6 |SEC4  |scheme |B23- | Basic Mathematical 3 |2 1 2 |2 |4 |15 |5 |3 |20 |75 3 |3
. | ABCA&D |SEC- |Techniques
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Course composition- Theory/ Theory +Tutorial
Course Credit Internal Assessmicnt marks End term exam marks Total marks
2 15 3s i
3 25 50 75
4 an 0 100
Course composition- Theory + Practical
Course Credit Theory Practical Total marks
Theory +Practical Internal Asscesmeent marks | End term exam marks | Internal Assessment marks End term exam marks
1+l 10 20 5 15 50
241 15 15 § 20 75
242 15 a5 15 as 100
341 0 50 10 20 100
it NA NA 30 (] 100
1. Internal assessment (30% ) shall be broadly based on the following defined components of;
p.  Class participation
b SeminarPreseniation’ Assipnment/ Quiz/class lesi, glc
e Mid Term Exam
Class Participation Seminar/ Presentation/ Assignment/Quiz/class test, cte. Mid-Term Exam
Total lnternal Assessment Marks (Theory) :
10 i -
15 4 4
20 5 § 10
25 5 7 13
30 5 10 15
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= CC-1 i MCC-1
Session: 2023-24
. Part A = Introduction
Subject Mathematics
Semester 1
Name of the Course Calculus
Course Code B23-MAT-101
Course Type: cC
(CCMCCMDC/Ce-
%MEEEWQE"DSEJTCIWA
Level of the course 100199
Pm—}mquiailn for the course (if | Mathematics as a subject a1 4.0 Level (Class-X1T)
any

Course Learning Outcomes(CLOs): After completing this course, the learner will be able
tu.

L. Gain knowledge of the concepts and theory of limit,
continuity and differentiability of functions. Attain skills
of calculating the limit of functions and examining the
continuity and differentiability of differemt lypes of
functions, and perform successive differentiation of
functions. To apply the procedural knowledge 1o obtain I
the series expansions of fenctions which find
multidisciplinary applications.

2. Undersiand concepis of asymplotes and curvatare, the
geometrical meaning of these terms and o have
procedural knowledge to solve related problems.

3. Determine singular points of a curve and classify
them. Understand the concept of rectification of curves
and derive the reduction formulae.

4. Have theoretical knowledge and practical skills to
evaluate the area bounded by the curves, and volume and
surface area of solids formed by revolution of curves.

CLO 5 is related to the practical

5. Adtain cognitive and technical skills required for
component of the course.

solving different problems of calculus associated with

i bR AA X\Ww
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tracing of curves, determination of curvature, and

rectification of curves, volume and surface arca uf_sn-llrds

of revolution. Have technical and practical skills of

solving caleulus problems related to diffcrentiation and

integration of functions by using MAXIMA software.
Credits Theory Practical Total

3 1 4 |
Contact Hours 3 2 5 =|
Internal Assessment Marks 20 10 0 !
End Term Examination Marks 50 20 70 \
Examination Time 3 Hours 3 Hours
Max. Marks: 100
Part B- Contents of the Course

Note: The examiner will sel 9 questions asking two questions from each unil and one
compulsory question by taking course learning outcomes (CLOs) into consideration. The
compulsory question (Question No., 1) will contain 5 parts covering entire syllabus. The
examinee will be required to attempt 5 questions, selecting one question from each unit and the

compulsory guestion.

Contact
Hours

Unit Topics

I -6 definition of limit and continuity of a real valued function, | 12
Basic properties of limits, Types of discontinuities,
Differentiability of functions, Application of L"Hospital rule 1o
indeterminate forms, Successive differentiation, Leibnitz
theorem, Taylor's and Maclaurin's series expansion with
different forms of remainder.

Il |Asympiotes: Horizontal, vertical and obligue asymptotes for| 12
algebraic curves, Asymplotes for polar curves, Intersection of a curve
and its asympiotes, Curvature and radius of curvature of curves
{cartesian, parametric, polar & intrinsic forms), Newton's method,
Centre of curvature and circle of curvature,

\
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: » Lusp. Conjugale point, Tests for
"y and conwve Poi ; 1 ey
Reduction I'mmul.'l.c.x"}r‘ ri ot inflsslas, Thwtagof carvos,

12

Rectification, intrinsic i
cquation of & curve, Quadrature, Area
rmwT::;i:}- closed curves, Volumes and surfaces of solids of

12

Fraciical

The practical component of the course has two parts, Problem
Solving and Practical's using MAXIMA software. The
examiner will sel 4 questions at the fime of practical
examination asking two questions from the part (A) and two
questions from the pari {H) by taking course learing outcomes
(CLO) inte consideration. The examinee will be required (o
solve one problem from the part (A) and to execute one
problem successfully from the part (B). Equal weightage will
be given to both the pans. The evaluation will be done on the
basis of practical record, viva-voce, write up and execution of
the program.

(A} Problem Solving- Questions related to the following
problems will be solved and their record will be maintained

in the Practical Notebook:

1. Problems of curve tracing when equation is given in
Cartesian coordinates,

2. Problems of curve tracing when equation is given in
Parametnic form.

3. Problems of curve tracing when equation is given in Polar

coordinales,
4. Problem of determination of length of a curve expressed in

Cartesian coordinates,
5. Problem of determination of length of a curve expressed in

Polar coordinates.

74 D5 s é@? ZJV
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| |; Prowslens of determi

nation of radius of curvalure expressed
Canlesian coordinades,

7. Problem of determ
Palar Coordinnes,
8. Problem of detern
WParamietric form,
9. Problem of determi
of revalution for Canlesian curve.
10 Problem of determ
f revolution fior Para
11. Problem of dage
of revalution for
(B)The following practicals will
[snl'tnn and their reco
practical note baok:
1. Learn to use basic

inntion of ragdjus ol curvaiure expressed

Mination of rdius ol curvalure expressed

METIC curve,
rHination of voly
Polar curve.

Operators and functions jn Maxima

Problems of successive differentiation.
7. Find indefinjte integrals of different functions,
8. Find definite iniegrals of different functions,

. To plot curves involving Cartesian, parametric and polag
forms,

10. To demonstrate singular points,

nation of volumes and surfaces of soljds
ination of volumes and surfaces of salids
mes and surfaces of solids

he done nsing MAXIMA
rd will he maintained in  he

Suggested Evaluation Methads

ppe
e
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Internal Asscssmen:

= Theory 20
* Class Panicipation: 5
. Sr.:mimrrpu'scnm:inmmi
* Mid-Term Exam: [0

* Practicum 10
* Class Participation:

* Mid-Term Exam:

* Sp minnr.fbcmunstmmm"wva-vﬂmfiah records ete.: 10

End Term
Examination:
~  Theory 50
Written
Examination
# Practicum 20
Lab record, viva-
voce, wrile up and
execution of the
program

gament/quiz/class test elc.: §

Part C-Learning Resources

Recommended Bogks:

L. Howard Anton, L Bivens & Stephan Davis (2021), Caleadus (12* edition), . Wiley &  Sons.

2. Gabriel Klambauer (1986). Aspects of Caleadus (4" edition). Springer.

3. Wieslaw Krawcewicz & Bindhyachal Rai {2003)

- Calendus with Maple Labs, Alpha Science Int1 Lid.

4. Gorakh Prasad (2016). Differential Caloulus

(19" edition). Pothishala Pvi. Ltd.

5. George B, Thomas Ir., Joel Hass,

Christopher Heil & Maurice D, Weir (2018). Thomas' Caleudys |

(14™ edition). Pearson Education.

|_ Kindersley (India) Pyt. Lid,

6. Monty J, Strauss, Gerald L. Bradley & Karl 1. Smith (2002). Calelus (3" edition). Dorling

TR e
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MCC-2

Session: 2023-24
Fart A - Introduction
Subject Mathemalics
Semester |
Name of the Course Advanced Calculus
Course Code BXE-MAT-102
Course Type: MCC
(COMCCMDC/Ce-
{T;T’DSEWMSE‘PUHEEWH
Level of the course 100-199

Pre-requisite for the course (if
any)

Mathematics as a subject at 4.0 Level {Class-XII).

Course Learning Outcomes({CLOs):

Am:l'm completing this course, the learner will be able

1. Have theoretical knowledge about various mean value
theorems and their geometrical interpretations.

2. Learn conceptual variations while advancing from
dealing with functions of one variable 10 several
variables in calculus and discuss limit and continuity of
such functions. Have deeper understanding of Euler's
theorem and Taylor's theorem and practice to anain skill
in multidisciplinary contexis.

3. Know about differentiability of real valued functions
of two variables and understand Young's. theorem
Schwarz's theorem and implicit function theorem.
Determine maxima and minima of functions of two
variables, learn Lagrange's method of undetermined
multipliers and exploit this procedural knowledge for
virious realistic optimization problems,

4. Understand and acquire theoretical knowledge about
Jacobians, Beta and Gamma functions, with acquisition

of skill o apalyse various methods of integration and |

evaluate double and (riple integrals which find
application in the determination of areas and volumes.

Ry A Y ST
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CLO 5 is rela; . n :
iy aled 1o the practical 3. Adtain cognitive skills required for solving problems

associated with continuity, differentiability of Functions
of several variables and applications of double and triple
integrals. Have iechnical and practical skills of solving
problems related o plotting of curves in two and three
dlr_n:nsil:ms and evaluating double and triple integrals by
using built in functions of MAXIMA software,

- Theory Practical Tonal
Credits 3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End Term Examination Marks 50 20 70

_E;amina!inn Time 3 Hours 3 Hours

Max. Marks: 100

Part B- Contents of the Course

Note: The examiner will set 9 questions asking two questions from each unit and one

compulsory question by taking course learning outcomes (CLOs) into consideration, The
compulsory question (Question No, 1) will contain 5 paris covering entire syllabus. The
examinee will be required to attempt 5 questions, selecting one question from each unit and the
compulsory question,

Unit Topics Contact
Hours

I |Continuous functions, Sequential criterion for continuity, | 12
Properties of continuouws functions, Uniform continuity, Chain
rule of differentiability, Mean wvalue theorems: Rolle's
Theorem, Lagrange's mean wvalue theorem and  their
geometrical interpretations, Cauchy mean value theorem.
Taylor’s theorem with various forms of remainders.

Il |Limit and continuity of real valued functions of two variables, Partial | 12
differentiation. Total Differentials; Composite functions & implicit
I:Im:lium. Change of variables. Homogenous [unctions & Euler's

theorem on homogeneous functions. Taylor's theorem for functions
[ two variables.

b{fw At 1Y W{V
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i Dilferentiability of real valued funclions of two variables. 12
Young's theorem, Schwarz's theorem, Implicit  Tunction
theorem. Extrema of funclions of two and more variables:
rM:Ixim:!. minima and saddle poinis. Lagrange's method of
undetermined multipliers.

IV | Jacobians. Beta and Gamma functions, Relation between Beta and | 12
Gamma funclions, Legendre's duplication formula.

Dwwhle integration over reclangular and non reclangular reglons,
Double integrals in polar co-ordinates. Change of order of
integration. Volume by triple integrals, Triple integration in
eylindrical and spherical co-ordinates. Dirichbet integrals, Liowville's
extension of Dirichlet's integral.

Practical

This course has two components, Problem Solving and | 30
Practical’s using MAXIMA software, The examiner will set 4
questions at the time of practical examination asking two
unsHuns from the pant (A) and two questions from the part
(B) by taking course learning outcomes (COs) into
consideration. The examinee will be required to solve one

problem from the part (A} and o execute one problem
successfully from the part (B). Equal weightage will be given
1o both the parts. The evaluation will be done on the basis of
practical record, viva-voce, write up and execution of the

Program.

(A) Problem Solving- (uestions related o the following
problems will be solved and record of those will be
maintained in the Practical Notebook:

1. Problems to check continuity of functions of several
variables.

2. Problems of checking differentiability of functions of several
vanables.

3. Problems of finding maxima /minima of functions of iwo
variables.

BN e b=y
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. Problems of determination of surface area (hrough
lication of double integrals in Cartesian and Polar
conrdinales.
5. Problems of determination of volume using triple integrals.
. Problem 1o demonstrate uniform continuity of a function of
single variable.
7. Problem 1o demonstrate the existence of o conlinuous
function which is not uniformly conlinuous,
. Problem to demonstrate that for a function § of two variables
fey need nod be equal to fs.

|IEB-‘.ITh: following practicals will be done using MAXIMA
ftware and record of those will be maintained in the

I:‘lr:tir.'al note book:

1. To find partial derivatives of a function.

2. To find total differential of a function of several variables.

- To plot & curve for a function of two variables.

4. To plot a curve for a function of three variables.

5. To solve practical problems using method of Lagranges

multipliers.

6. To evaluate double integrals.

7. To evaluate triple integrals.

8. To demonstrate Young's theorem,

Suggested Evaluation Methods

Internal Assessment: End Term

> Theory 20 Examination:
s Class Participation: 5 ¥  Theory 50
» Seminar/presentation/assignment/quiz/class test elc.: 5 Written
s Mid-Term Exam: 10 Eum.i!.:a.liun

> Practicum 10 [.111; :mmmm T;:;_ 3
s Seminar/Demonstration/Viva-voce/Lab records ete.: 10 execution of the
* Mid-Term Exam: program

l Part C-Learning Resources

Wg& ai Yy it
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Recommended Books:
1. Howard Anton, 1. Bivens & Stephan Davis (2021), Caleulus (12th edition). Wiley India.
2. Gabriel Klambauer {1986). Aspects of Calenlus. Springer-Verlag.
3. Wieslaw Kraweewicz & Bindhyachal Rai (2003). Calculus with Maple Labs. Narosa,
4. Gorakh Prasad (2016). Differential Caleulies (19th edition). Pothishala Pvt. Lid.

5. George B. Thomas Jr., Joel Hass, Christopher Heil & Maurice D, Weir (2018). Thomas'
Calenhis (14th edition). Pearson Education.

6. Monty J. Strauss, Gerald L, Bradley & Karl J. Smith (2011). Calenlus (3rd edition). Pearson
Education. Dorling Kindersley (India) Pvt. Lid.

7. Jerrold Marsden, Anthony J. Tromba & Alan Weinstein (2009). Basic Multivariable
Caleulus, Springer India Pvi. Limited.

8. James Stewarn (2012). Multivariable Calenlus (Tth edition). Brooks/Cole. Cengage.

9. Murray R Spiegel & Robert Wrede (2011), Schaum's Advanced Calewlus.(3rd edition),
McGraw Hill Publication,
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CC-MI
Sesshon: 2023-24
Part A - Introduction
Subject Mathematics
Semester 1
MName of the Course Basic Calculus
Course Code B23-MAT-103
Course Type: CC-M
(CC/MCCMDOCC-
MDSEC/VOC/DSEPC/AEC VA
1| 9 |
' Level of the course 100-199
Pre-requisite for the course (if | Mathematics as & subject at 4.0 Level (Class-XIT)
any})
Course Learning Outcomes(CLOs): After completing this course, the learner will be able
o
1 L. Gain knowledge of the concepts of limit, continuity
and differentiability of functions, calculate the limit of
functions and examine the continuity  and
differentiability of different types of functions, and
perform successive differentiation of functions and
obtain  their  series  expansions, which find
i multidisciplinary applications within the chosen feld

1 of learning.

2. Have deeper understanding of Taylor's and
Maclaurin's theorem and use this knowledgs for series
expansion of  wvarious functions, which find
rultidisciplinary applications within the chosen field
of learning.

3. Understand and acquire procedural skills required
for accomplishing assigned tasks of determining
asymptodes and analyze them geometrically.

4. Comprehend the process of desiving reduction formulac

and use this skill 1o solve typical integrals casily and
quickly.

% A Akt %W TR
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CLO 5 is related to the practical
“mponcat. 3. Attain cognitive and theoretical skills 1o find
successive derivatives of a function, higher derivative
of the product of (wo functions using Leibnitz’ s rule
and apply this skill for expansion of functions.
Have technical and practical skills of solving problems
related w differentiation and integration of functions by
| using built in functions of MAXIMA software.
| Credits Theory Practical Total
|
1 1 2
Contact Hours 1 2 3
i Internal Assessment Marks 10 5 15
End Term Examination Marks 20 15 35
Contact Hours 3 Hours 3 Hours
Max. Marks:50

Part B- Contents of the Course

Note: The examiner will set 0 questions asking two questions from each unit and one
compulsory question by taking course learning outcomes (CLOs) into consideration, The
compulsory question (Question No, 1) will comtain 4 paris covering entire syllabus. The

examinee will be required to attempt 5 questions, selecting one question from each unit and the
compulsory guestion,

Unit Topics Contact
Hiours

Limit and continuity of a real valued function, basic properties | 4
of limits, types of discontinuities, Differentiability of functions.
Application of L"Hospital rule to Indeterminate forms.

I [Successive differentiation, Leibnitz thearem {statement only), 4

Taylor's and Maclaurin's series expansions with different forms of
iremainder,

I | Asympaotes: Horizonal, vertical and oblicue asymptotes for 4 |

algebraic curves, Asympiotes for polar curves, Intersection of a '
curve amd its asympiotes.

‘QI‘%}QV ppas dy, B f’/
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Reduction formulae,

Praclical

This course hag Iwo components, Problem Selving and
Practical’s using MAXIMA software. The examiner will seq 4
Questions at the time gf practical examination asking two
questions from the part {A) and two questions from the pari
(B) by taking course learning outcomes (CLOs) into
consideration. The examinee will be required to solve one
problem from the part (A} and to execute ope problem

successfully from the part (B). Equal weightage will bhe given

to both the parts, The evaluation will be done on the basis of
Practical record, viva-voce, write up and execution of the
program,

! {A) Problem Solving- Questions related to the following

| problems will be solved and their record will be maintained in
the Practical Nogebogk-

1. Practical problems 1o check the limit and continuity of a
function.

2. Practical problems to check the difﬁ‘:renll'lhiﬁr}' of a
function.

3. Practical problems of finding derivatives of dlgebraic,
irigonometric, xponential and logarithmic functions,

4. Practical problems of finding n® derivatives using Leibnitz
theorem,

5. Practical problems related 1o application of Taylor's
theorem,

i 6. Practical problems to find the asymplotes of a given

= ELE
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algehrnic curve,

7. Practical application of L'Hospital rule to cvaluate

indeterminate forms.
8. Practical problems to find the asymptotes of a polar curve.

9. Practical problems to find Maclaurin's series expansion of

various functions.
10. Practical problems based on reduction formulae.

(B)The following practicals will be done using MAXIMA
software and record of those will be maintained in the practical

note book:

1. Introduce basic operators and functions in Maxima software.
2. Simplify algebraic expressions and expressions containing
radicals, logarithms, exponentials and trigonometric functions.
3. Expand algebraic, rational, trigonometric and logarithmic
KPressions,

4. Find derivatives of algebraic, triponometric, exponcntial and
dogarithmic functions.
i's. Find derivatives of functions involving above mentioned
{functions,
|6, Find indefinite integrals of different functions,

. |7. Find definite integrals of different functions,
Suggested Evaluation Methods
Internal Assessment: End Term
> Theory 10 Examination:
* Class Participation: 4 #  Theory 20
* Seminar/presentation/assignment/quiz/class test efc.: Written
* Mid-Term Exam: 6 Examination
# Practicum 15
* Practicom 5 :
* Class Participation: ﬁrﬁﬁ’ :;v:r:d
* Seminar/Demonstration/Viva-voce/Lab records etc.: 5 cxer;;:linn of the
* Mid-Term Exam:
program
Part C-Learning Resources

e
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Runmmmd‘:d Monks:

Howard Anton, I. Bivens & Stephan Davis (2021), Caleulus (121h edition), Wiley India.
E:Irilhml hlambauer ( 1986). Aspects of Calewlus, jﬁpringera\-’itlag. ; :
Vieslaw Kraweewicz & Bindhyachal Rai (2003). Calculis with Maple Labs. Marosa,

Garakh Prasad (2016). Differential Calewlus (19th edition). Pothishala Pvi. Lid.

George B. Thomas Jr., Joel Hass, Christopher Heil & Maurice D. Weir (2018). Thowmas

f_-" alculus (140h edition). Pearson Education.

b Monty ). Strauss, Gerald L. Bradley & Karl J. Smith (2011). Calculus (3rd edition
Pearson Education. Dorling Kindersley (India) Py Lid. e e ’

g
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-1
Seaslon: 2023-24
Pari A-Introduciion
Subjeci Mathenniics
Semesier I
Mame of the Course Introduciory Mathematics
Course Code B23-MAT-104
Course Type: MDC
(CCMOCCMDC/CC-
E@SEEWWM&
Level of the course 100-199
Pre-requisite for the course NA
{if any)
Course Learning Outcomes(CLOs): | After completing this course, the learner will be able
{115
1. Gain the knowledge of set theory, types of sets and
operations on sets. Understand various concepts of

matrices and delerminants, and acquire the cognitive
skills to apply different operations on matrices and
determinants,
2. Have the knowledge of the basic concepis of
complex numbers and acquire skills 1o solve linear
inequalities and quadratic equations.
3. Gain the knowledge of the concepts of Arithmetic
progression, Geometric progression and Harmonic
progression, and find A.M., G.M. and H.M. of given
numbers. .
4. Have the conceptual knowledge of straight lines and
circles. Find out the slope of a line, angle between
two lines, and know about various forms of a
straight line and the standard form of a circle.

L

CLO 5 is related to the practical - Antain the skills to make use of the learnt concepts
components of the course, of Introductory Mathematics in multidisciplinary

!earlning contexis and w know their applications.

q%;v ARt %»%* TV

-
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Theory Practical Total
Credits 2 1 3
Contact Hours 2 2 4
Internal Assessmen Marks 15 3 -
End Term Examination Marks | 35 20 55
Examination Time 3 Hrs IHrs
Max. Marks:75
Part B-Contents of the Course

Mote: The examiner will set 9 questions asking two guestions from each unit and one
compulsory question by taking course learning outcomes (CLOs) into consideration. The
compulsory question (Question No. 1) will contain 7 pans covering entire syllabus. The
examinee will be required 1o attempt 5 questions, selecting one question from each unit and the
compulsory question.

Unit Topics Contact
Hours
I Scis and their representations, Empiy set, Finite and infinite sets, B

Subsets, Equal seis, Power scts, Universal sef, Union and
intersection of sets, Difference of two sets, Complement of a sel,
Venn diagram, De-Morgan®s laws and their applications.

An introduction to matrices and their types, Operations on matrices,
Symmetric and skew-symmetric matrices, Minors, Co-faciors.
Determinant of a square matrix, Adjoint and inverse of a square
mairix, Solutions of a system of linear equations up 1o onder 3,

I Complex numbers, Operations on complex numbers, Modulus and 8
argument of a complex number,

Linear inequalities, Algebraic solwtions of lincar inequalities in two
varizhbes and their graphical representation,

Quadratic equations, Solution of quadratic equations.

@@W
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[ m | Arithmetic  progression,  Gemmetric  progression,  Harmonic
progressiom, Arithmethe mean (AM.), Ceomoirie mean (G.ML),
Harmonic mean (.M. ), Relation belween ALM., G.M. and H.M.

v Straight lines: Shope of o line and angle between two lines, Different
forms of equation of a line: Parallel 1o co-ordinate axes, Point-slope
form, Slopc-intercept form, Two-point form, General form; Distance
of a paint from a siraight line. Standard form of a circle and s

Properiies.

Practical

| The examiner will set 4 guestions at the time of practical
examination by taking course learning outcomes (CLOs) into
consideration. The examinee will be required to solve 2
questions. The evaluation will be done on the basis of practical

record, viva-voce and written examination.

Problem Solving- Questions related to the praclical problems
based on following topics will be worked out and record of

| those will be maintained in the Practical Naote Book:

’]. Problems related to union, intersection, difference and
complement of sels.

Problems based on De Morgan's Laws.

Problems to find inverse of a matrix.

L

13. Problems related to Venn diagrams.
4

[(5. Problems to find determinant of a square matrix of order 3.
rﬁ. Problems to find nth term of A.P., G.P. and H.P.

7. Problems to find sum of n tzrms of A.P., G.P. and H.P.

8. Problems to find A M., G.M. and HM. of given numbers,

% At Q«V%’
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!'4. Probbems 1o Gisd modulus and argument of a complex
| mmber,

10, 1"mh1f~=r|.s involving formulation and solution of quadratic
equations in ome variable,

LL. Problems to represent solutions of linear inequalities
graphically,

|12, Problems based on angle between two lings,

L3, Problems involving straight lines and their slope.

e o

14. Problems related 1o a circle,

Suggested Evaluation Methods

Internal Assessment:
*=  Theory 15 ﬁﬂu
. CIIE: Participation: 4 = '['hm*g.r‘ s
- S:fnlnarfprmntaﬁnnfmipmnuquh.fﬂm test efc.: 4 Writien
- Mlﬂ-Tm EII.I'I'I. ? Elami:‘aﬁm
*  Practicum 5 * Practicum 20
. Class Participation: ﬂmhrdt;:lﬂ-
- Seminar/Demonstration/Viva-voce : Rl
® Mid-Term Exam: PRI i

Part C-Learning Resources
Recommended Books:

1. C.Y. Young (2021). Algebra and Trigonomerry, Wiley.

2. S.L. Loney (2016). The Elements of Coordinate Geometry (Cartesian Coordinatesy(2*
Edition). G.K. Publication Private Limited.

3. Seymour Lipschutz and Marc Lars Lipson (2013). Linear Algebra. (4* Edition)
Schaum's Qutline Series, McGraw-Hill.

4, C.C. Pinter (2014). A Book of Set Theory. Dover Publications.

5. 1. V.Dyke, J. Rogers and H. Adams (2011). Fundamentals of Mathematics (10™ Edition),
Brooks/Cole.

6. A.Tussy, R. Gustafson and D. Koenig (2010). Basic Mathematics for College Students
(4" Edition). Brooks Cole.

PRy A v 25 B
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e ey CC-UMCC-3
[ Seaxdon: 202324
Pard A = Iniroduction
Subject Mathematics
Semesier 1} &
| Name of the Course Algebra and Number Theory
]
| Course Code B23-MAT-201
Course Type: cC
OCMOC MDA
MDSECNVOCDSEPC/AEC/VAC)
| Level of the course 100-195

! Pre-requisite for the course (if
any)

Mathematics as a subject at level 4.0 (Class Xl

Course Learning Outcomes(CLOs):

e —

Afier completing this course, the learner will be able to: .
1. Gain knowledge of the concepts of symmetric,

skew-symmetric, Hermitian, skew-Hermitian,
Orthogonal and Unitary matrices, Linears
dependence and independence of rows and
columns of a matrix. Have knowledge of
procedure and cognitive skills used in calculating
rank of a matrix, cigen values, characteristic
equation, minimal polynomial of a matrix and
technical skills used in solving problems based
on Cayley- Hamilton theorem.,

Have knowledge of the concepis used in solving
problems based on relations between the roots
and coefficients of general polynomial equation

%@y A
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in onc  variable, solutions of polynomial
cquations having conditions on rots, commen
rools and multiple roots. Understand Descarte's
rule of signs and learn cognitive and technical
skills required in assessing nature of the roots of
2n ecquation and solving problems based on
these,

3. Have deeper and procedural knowledge required
for solving cubic and biguadratic equations used |
in Mathematics as well as many other learning
fields of study, To understand the basic concepts
of number theory and their applications in
problem solving and life- long learning.

4. Have knowledge of conceprs, facts, principles
and theories of Linear Congruences, Fermat's
theorem, Euler’s theorem, Wilson's theorem and
its converse, Chinese Remainder theorem. Antain
cognitive skills used in solving linear |
Diophantine equations in two variables. |

|
| : . 5. Anain cognitive and technical skills required to|

i ﬁ;;ﬁ?;ﬁﬂ;ﬁmjm formulate and solve practical problems i|:u.-|:|l'|-'il13:q

e e

rank of a marix, inverse of a matrix, Cardon’s

method, Ferrari's method, Descarte’s method,
] Cayley-Hamilton theorem, Euler's theorsm and |
Chinese Remainder theorem, |
Have technical and practical skills required for
solving algebraic equations, finding inverse and
eigen values of matrices by using buill in
functions of MAXIMA softeare.

W /AL &w EZEZ
3
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Credits Theory Practical Todal
3 1 4
Contact Hours 3 2 3
Internal Assessment Marks 20 10 30
End term Examination Marks 0 20 m
Examination Time 3 Hours 3 Hours
Max. Marks:100
Part B- Contents of the Course

The examiner will set @ questions asking two questions from each unit and one compulsory
question by taking course learning outcomes (CLOs) into consideration. The compulsory
question (Question No. 1) will contain 5 parts covering entire syllabus. The examinee will be
required to attempt § questions, selecting one question from each unit and the compulsory
question,

Unit Topics Contact
Hours

I Symmeiric, Skew symmetric, Hermitian and skew Hermitlan| 12
mairices, Elementary operations on matrices, Rank of a matrix,
Inverse of a matrix, Linear dependence and independence of
fows and columns of matrix, Row rank and column rank of a
matrix, Eigen values, Figen veciors and characteristic equation
of a mairix, Minimal polynomial of & matrix, Cayley-Hamilioa
theorem and its use in finding the inverse of a matrix, Unitary
and orthogonal matrices.

1 Relations between the roots and coefficients of general| 12
polynomial equation in one varisble, Solutions of polynomial
equations having conditions on roots. Common rools and
multiple roots, Transformation of equations, Nature of the rools

of an equation, Descarte’s rule uimgrm

WW P %}*‘v 4
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in
Solutions of cubic equations [Candon’s method), Bigunidratic 1%

cquealions and their solutbons,

Divisibility, Greaest common divisor {god), Least common
mubtiple (lem), Prine numbers, Fundamental theorem of
nrithmsctic,

W Linear congruences, Fermat's theorem, Euler's theorem,| 12
Wilson's theorem and its converse, Chinese Remainder
theorem, Linear Diophantine equations in two variables.

Practical

Iﬂupmﬂﬂ!mnlﬂflhcmmh:nmmﬁuh]m 30
Solving and Practicals using MAXIMA software. The examiner
will set 4 questions at the time of practical examination ssking
bw questions from the pan (A) and two questions from the part
(B) by taking course learning outcomes (CLOs) into
consideration, The cxaminee will be required 10 solve one
problem from the part (A) and 10 exccule ome problem
successiully from the part (B). Equal weightage will be given to
both the paris. The evaluation will be done on the basis of
practical record, viva-voce, wrile up and execution of the
program.

A) Problem Solving: Questions related (o the
following problems will be worked out and record of
those will be maintained in the Practical Notehook:

1. Problems to find the row rank and column rank of a matrix,
2 Problems to find the eigen valwes and eipen vectors of a
matnx,

3. Problems io find the minimal polynomial of a maicix,

% PR &W%ﬁ/
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4. Problems of Tinding fnverse of a mairix

using Cayley-
Hamihion iheorem,

5. ﬁxﬂalnm5nfaivirgnlﬂcmalhmh1rcur¢m'n method.

6. Problems of solving biquadratic cquations by Descarte’s
method.

7. Problems of solving biquadeatic equations by Ferrari's
evelhod,

8. Problems 1o find ged and kem of two imcgers,

9. Problems to find solution of linear congruence using Euler's
theorem.

10, Problems to find common solution of congrucnces using
Chinese remainder theorem,

B]mhﬂnwhgpﬂﬂkmﬂhdmuﬂhgmm

Software and their record will be maintained in the practical
note Book:

1. To find roots of algebraic equalions  using
MAXNIMA.

2. To find multiple roots of algebraic equations using
MAXIMA
3. To find the value of a determinant using MANIMA.

4. To compute inverse of a square matrix using
MAXIMA.

3. To find Eigen values of a square matrix using
MAXIMA,

6. To find Eigen vectors of a square matrix using
MAXIMA.

7. To solve system of linear equations using
MAXIMA,

8. Problems to find god and lem of two or more

! B
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integers using MAXIMA,
9, Problems of solving biquadratic  equations by
Fervari’s method using MAXIMA,

Suggested Evaluation Methods
Internal Assessment:
= Theory 20
] Class Participation: §
. Seminar/presentation/assignment/quiz/class test etc.: 5
" Mid-Term Exam: 10

| »  Theory 30

End Term
Examination:

Writlen
Examination
¥ Practicum 20

3 Fl'ﬂl‘.'ﬂl':l.u:lil , 10 Lab record, viva-
P Class Participation: : ‘ voce, write up and
| Seminar/Demonstration/Viva-vooe/Lab records etc.: 10 execution of the
| * Mid-Term Exam: - program
! Part C- Learning Resources
i Recommended Books/e-resources:
1) Stephen H. Friedberg, Amnold J. Insel & Lawrence E. Spence (2022). Linear Algebra
(5" edition), Prentice Hall of India Pvt. Ltd, .
| 2) Seymour Lipschutz and Marc Lars Lipson (2013). Linear Algebra. (4th Edition)
| Schaum’s Outline Series, McGraw-Hill. _
3) K. B. Dutta (2004). Matrix and Linear Algebra. Prentice Hall of India Pvi. 'Lu;l
4) Vivek Sahai & Vikas Bist (2013). Linear Algebra (2* edition). Narosa Publishing |
House. . I
5} L Niven (1991). An Introduction to the Theory of Numbers (5th edition). John Wiley & |.
Enm- Fl ' = [l
6) H.S.Hall and 5.R. Knight (2023). Higher Algebra (7" edition). Arihant Publications.
7) Leonard Eugene Dickson (2009). First Course in the Theory of Equations. The Project
| l

Guienberg EBook (hitp:/waw r

S T
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s DSEC-1
| Sesslon: 2023-24
I_ Part A — Introduction
i Sulxect Mathcmatics
| Semester I
|
Name of the Course PROGRAMMING IN C
| Course Code B23-MAT-202
{
|
! Course Type: DSEC
| (COMCCMDCITC-
| M/DSEC/VOC/DSEPC/AEC/VAC)
i Leve] of the course 100190
 Pre-requisite for the course Mathematics as a subject at level 4.0(Class XIT)
. (ifany)
 Course Learning Outzomes (CLOs): | After completing this course, the learner will be able
| {11 H
1. Gain the knowledge and understanding of the
concepls of C programming language. Learn
' elements of C, data Iypes, comstamts and
i variables, operations and operators, siatements

and expressions. Abain the skills w write C
Programs.

2. Have the conceplual knowledge of Input/ Owipa
funciions in C, decision making ssatesments in C
Acquire ibe technical skills 10 develop C programs |
loe practical problems. :

3. Gain the knowledpe of loops and arrays, their

types, charncleristics and structures. Attain the

skills o write C programs with loops and arrays
3

Wy A b e
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fowr solving mathematical and realistic problems.

4. Have the procedural knowledge required for
performing  skilled task  associated with C
language. Learn sirings of characters, their
declaration, input/oulpul, operations on Sirings
and functions which handle strings. Acquire
knowledge of the concepis of wser defined
functions in C. Attain the skills to write codes in
C using functions.

5. Attain cogpitive and technical skills for solving |
problems with the C programming language.

CLO 5 is related to practical Have hands-on expericnce to run and debug
[t oy o programs in C for different matbematical and
other practical problems of daily or scientific
use.
| Theory | Eracticas Total
Credits 3 1 A
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End Term Examination Marks 50 i 0
Examination Time 3Hrs 3Hrs
Max, Marks: 100
Part B-Contents of the Course
Note: The examiner will set 9 questions asking two questions [rom each _|.1nit amd one
compulsory guestion by laking course leaming outcomes (l:i.ﬂﬂlimu :-:Iuwﬂnmmn. The
compulscry gquestion (Question No. 1) w:'l_l contain 5 parts covering entire syl.lafm.r.. The
examinee will be required to aliempt 5 questions, selecting one question from exch unit and the

| compulsary question.

\
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) )

Un Topics. Contact
Huours

Uverview of C: Introduction and importance of €, Plasic
structure of & C program, Excouting a C progrm. Elements of
C: C character set, © tokens, Identificrs and  keywords,
Comstants and variables, Data types, Assignment statement,
Symbalic constants.

Operators and  expressions:  Arithmelic, relational, logical,
bitwise, unary, assignmeni, conditional and special operators,
I4"|.I'il|:I!I'I!I!I:i.l.‘. expressions, Evaluation of arithmetic expressing,
Type casting and conversion, Operstors hicrarchy.

12
Inputioatpat: Unformatied and formatied VO fusctions, Input
i functions viz. scanf(), geich(), petche(), getchar(), pets(), Outpat
fsnctions viz. printfl(), putch(), paichar), puts().

Decision making and branching: Decision making with IF
sistemcat, if-clse slatement, Nesied 1F statemend, else-if ladder,
switch statement, Bolo S eman,

i Looping: For, while and do-while loops, Jamps in boops, break, 12
continue statemenl
Aorays: Definition, Types, Iniializtion, Processing an army.

12

| Character Sirings: Declaration and indtiafization, Reading and
| wriling, Asithmetic operations on chamcters, Putling strings
kY together, Comparison of strings, String handling functions.

i+ User defined functions: Need for user defined lunclions, Form

of C Tunclions, Return values and their iypes, Calling a function,

N7 APR &“‘“”' ey
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® 2

Calegory  of  funciions, Nesting of Tunctions, Recuesion,

Fumctions with armys, Seope of variabics in funclions, AMSI C
Tunetions.

Praciical

The practical component will involve coding based on| 30
Programming in © for mathematical and  scieatific
problems. The examiner will set 4 programs af the time of
practical examination by taking course learning outcomes
(CLOs) into consideration, The examinee will be required
t execute two programs. The evaluation will be done on
the basis of practical record, viva-voce, write-op and
execution of the program,

Practical: The following practicals will be done using the
programming language C and record of these will be
maintained in the practical Note Book:

1. To find greatest and smallest of three numbers, ;
2. Te find the roots of a quadratic equation. |
3. To caeck whether a given year is leap vear or not.
4. To prepare electricity bill.
3. To caleulate the Letter grades and Grade points of a
student according io marks obiained in 4 subjects
on the basis of following table:
Marks Girade Point Letter Grade
>85 10 O (Outstanding)
>75 9 A+ (Excellent) |
»65 B A (Very Good)
=55 7 B (Do}
+50) & B {Above Average)
=40 5 C (Average)
& 4 P (Pass)
<) 0 | F (Fail)

w@@;ﬂ/w L= P
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. To check a given number fior being palindrome o
Armstmng,

7. To generate Fibonac SCUUCTICE,

8. Write a function to cheek 5 given number for being
prime number. Use the same io generate the prime
wumbers less than or equal (o o given number m.

Y. To find area of circle, triangle and rectangle
depending on choice using switch stalement.

10. To find sum of cosine series and sine SCries up to n
terms.

11. To find sum of any n numbers.

12. To find transpose of a matrix,

13. To find sum and product of two matrices.

14. To find factorial of a number using
(a) iteration (b) function.

13. To son given numbers in ascending/descending
order using
(2) selection son (b) bubkle sor

Suggested Evaluation Methods

Internal Assessment: End Term
=  Theory 20 Examination:
. Class Participation: 5 ®  Theary 50
. S:mtuar;puunminnfmignmm.fquiﬂﬂm test etc.: § Written
. Mid-Term Exam: 10 Examination

¥ Practicum 20
*=  Practicam 10 Lab record, viva-
. Cless Participation: voce, write-up and
. Seminar/Demonstration/Viva-voce/Lab records elc.: 10 execution of
. Mid-Term Exam; | programs,
Part C-Learning Resources
Recommended Books:

1) E. Balagurusamy (2019}, Programming in ANSI C (8" Edition). Tata McGraw-Hill
Publishing Co. Lid. _
2) R. Threja (2016). Computer Fundamentals and Programming in C (2™ Edition), Oxford
University Press.

: . . )
3} B. 5, Gotfried (1998). Theory and Per{Tm of Programming with C. Tata McGraw

WE Ry At QW%P/
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Hill Publishing Co. Lid.
4) V. Rajaraman (1994). Computer Programming in C. Prentice Hall of India.

$) B.W. Kernighan and D.M. Ritchie (1988). The C Programming Language (2
Edition). Pearson.

W ., A jﬁv - fﬁ/
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o e CC-M2
Session: 202124
Part A~ Introducticn

Subject Mathcmatics

Semester 1]

Mame of the Course Hasic Algebra
-
! Course Code B23-MAT. 213
|
| Course Type: CC-M
| v -
| (CCMCCMDC/CC-
| MDSEC/VOC/DSEPC/AEC/VAC)
| Level of the course 100-199

Pre-requisite for the course (if Mathematics as a subject a1 4.0 level {Class X11)

any)
I Course Learning Outcomes (CLOs): | After completing this course, the learer will be able wo:
! 1., Gain knowledge of facts, principles and

theories 1© determine rank of a matrix, gigen

_ values, eigen vectors, characteristic equation

| and minimal polynomial of square matrices.

2, Have procedural knowledge, cognitive and
technical skills of solving problems based on
Cayley-Hamilion theorem. Gain knowledge
about unitary and orthogonal matrices and have
skills to solve problems related to them.

3. Understand consistency of homogeneous and

non-homogencous system of linear equations
and o learn cognitive and technical skills
}

hp.-qmm for solving such type of problems
%Qy A ﬁw = [V
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using matrices.

4, Mave procedural knowledge to  determine
relution between roots and coefficients of a
general  polynomial and find solutions of
polynomial equations having conditions on

Toais,

CLO 5 is related to the practi . - .
component nflltmucmtm, sl 5. Altain cognitive and technical skills required

for using relevant methods and procedures 1o
solve algebraic equations, finding inverse and
eigen values of matrices.

Have technical and practical skills of solving
algebraic equations, finding inverse and eigen

values of matrices by using built in functions of

MAXIMA software.
Credits Theory Practical Tatal

1 1 2
Contact Hours 1 2 3
Internal Assessment Mirks 10 5 15
End term Examination Marks 20 15 35
Examination Time 3 Hours 3 Hours
Max. Marks: 50
Part B - Contents of the Course

Note: The examiner will set 9 questions asking bwo questions from each wnil and one|
compulsory question by taking course learning ocutcomes (CLOs) into consideration. The
compulsory guestion (Question Mo. 1) will contain 4 parts covering entire syliabus. The
examinee will be required 10 atlempt 5 questions, selecting one question from each unit and the

v A S B
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D

Unit Topics Contact
Houirs
I Rank of a mairix, Row rank and eolumn rank of matri, Eigen

values, Eigen vectors and the characteristic equation of 8 matrix,
Minimal polynonsial of & natrix.

1l Cayley-Hamilion theorem and its use in finding the inverse of a
maltrix, Unitary and orthogonal matrices.

i Applications  of matrices 10 n system of linear (both
homogencous and non-homogencous) equations, Theorems on
consistency of a system of linear equations.

v

Relations between the roots and coefficienis of general

polynomial equation in ome wvariable, Solutions of
polynomial equations having conditions on roots.

Practical

The practical component of the course has two paris, Problem
Solving and Practical's using MAXIMA software. The examiner
will et 4 questions at the time of practical cxamination asking
two questions from the part (A) and two questions from the pan

(B} by iaking course learning outcomes (CLOs) into

consideration, The examinee will be required o solve one
problem from the part (A) and to execute one peoblem
successfully from the part (B). Equal weightage will be given to
both the parts, The evaluation will be done on the basis of
practical record, viva-voce, write up and execution of the
program.
A) Problem Solving- Cuestions related 1o the practical

applications based on following problems will be worked ouwt
and record of (hose will be maintained in the Practical Note

Book:

W

-
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L. Problems 1o Iimmz ::Irw o i 1

. T T ‘

uml-: unidd column rank of 5 |
TR

[ ]
i

Problems 1o find the eipen values angd eigen vectors
ol a matrix,

. !
- Mroblems of ff {'n:img mverse of 1 matrix using

| Cayley. Hamﬂll:m theorem,

Problems 1w find the minimal polynomial

| ol a
.; mairx,

3. Problems to check the consistency of a system of
. linear equations,

|

B} The following practicals will be worked oul using

MAXIMA Software and their record will be maintained in
the Practical Notchook:

1. To find mots of algebraic equations using
MAXIMA,

2. To find the value of determinant using MAXIMA,

3. To compute inverse of a square matrix using

|
MAXIMA.
4. To find Eigen values and Eigen vectors of a square \
matrix using MAXIMA.
5. To solve system of linear equalions using
| MAXIMA., |
|
|
Seggested Evaluation Methods ]
Internal Assessment: | End Term ]
| = ?hmry 10 Examination: :
» Class Participation: 4 »  Theory 20 |
s Seminar/presentation/assignment/quiz/class test e1c.:- E.trmm'“ o i
; ; amimili
o HiTom BEe » Practicom 15 |
* Practicom 5 Lab record, ‘r"t‘r'ﬂ-r-ld |
s (Class Participation: VOCE, WrilE up 2
« Seminar/De E?ﬁﬂﬁl]ﬂmr\flﬁ'ﬂ-?mb records elc.: 3 l-:h:u'lil:!-ﬂ ol the
s Mid-Term Exam: progriam

V@/ Nx_g%fl/
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Mart C-Learning Resources

Recommended Books/c-resources:

I. Stephen H. Friedberg Amold ). lnsel Lawrence E. (2022). Linear Algebra (5" edition).
Prentice Hall of India Pvi. Lid.
Seymour Lipschutz and Marc Lars Lipson (2013). Linear Algebra. (4™ Edition)
Schaum’s Outline Series, McGraw-Hill,
K. B. Dutta (2004), Marrix and Linear Algebra. Prentice Hall of India Pvt. Lud.
H.S. Hall and S.R. Knight (2023). Higher Algebra (7" edition). Arihamt Publications.
Leanard Eugene Dickson (2009), First Course in the Theory of Equations. The Project
Gutenberg EBook (http://'www.gutenberg org/ebooks/29785).

1a

A e Cad
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M2
Session: 2023-24
Par A = lntrodiction
Subject Mathcmatics
Semester u
Name of the Course Mathematics for Commerce and Social Sciences
Course Code B23-MAT-204
Course Type: MDC
(COMCCMDC/CC-
M/DSEC/VOC/DSEPC/AEC/VAC)
Level of the course 100- 199
Pre-requisite for the course MA
{if any)
Course Learning Outcomes(CLOs): | After completing this course, the learner will be able
to:

1. Understand and have the procedural knowledge of the
concepls of mairices and determinants 1t solve
simullaneous linear equations.

2. Giain the knowledge 10 find derivatives and  integration
of simple functions related 10 commerce and social
scicnces. Acquire skills to make use of derivalives and
integration in realistic problems of the discipline.

3. Have the conceptual knowledge of compound inierest,
annuity, loan, debenture and sinking funds and attain skills

o use these concepts in problem solving.

4. Gain the knowledge and understanding of the conoopis | -
of Linear programming and develop skills of formulating
and solving lincar programming problems bascd on real
waorld problems.

5. Adtain the cognitive and technical skills required for
LO 5 is related to practical aq:::rmplishing assigned 1asks relating o the :hl_uﬂen

IIL"'. r X ,
) A e % g
U Q&Q’" g
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componenis of the conrse,

fields of learning in the context of broad ‘
multidisciplinary contexis to solve commercial and !
social real woeld problems using Mathemalics.

Theory Practical Total
Credits 2 1 3
Contact Hours 2 2 4 1
Internal Assessment Marks 15 5 20 '
End Term Examination Marks 35 20 55
Examination Time 3Hrs 3Hrs
Max. Marks: 75

Part B- Contents of the Course

Mote: The examiner will set 9 guestions asking two questions from each unit and one
compulsory question by taking course learning outcomes (CLOs) into consideration. The
compulsory question (Question No. 1) will comtain 7 paris covering entire syllabus. The
examinee will be required 10 attempt 5 questions, selecting one question from each unit and the

compulsory question.

Instructions for Paper- Sefter

Unit Topics Contact
Hours
| Matrices and Determinanis; Definition of a matrix, Order, B

propertics.

simulianeous linear equations,

Equality, Types of matrices, Oiperations on mMatrices: addition,
multiplication and muliiplication with & scaias and their simple

Minars, Co-factors, Determinand, Properties of determinants and |
applications of determinants in finding the area of a triangle,
Adjoint and inverse of & square matrix, Solutions of

oy e B /ﬁ/

|
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1l Differentintion, Derbvatives of simple functions and other 8

[unctions having applications in business and social studies,
Maxima and minima of a funclion and their applications to
Revenne, Cost, Demand, Production, Profil lunctions and other
Tunciions related o commercial and social Problems.

Intcgration of simple functions and its aspplications in
commercial and coonomic problems.

i Simple inerest and compound interest. B
Annuities: Types of annuities, Prescnl value and amount of an
annuity (including the of continuous  compounding),
Valuation of simple loans and debentures, Problems related 1o
sinking funds.

v Linear Programming: Formulation of linear programming 8
problems (LPF) and their solution by graphical and Simplex
methods. Applications of linear programming in solving social
science and business problems.

Practical

The cxaminer will set 4 questions at the time of practical | 30
examination by taking course leamning ouicomes (CLOs)
into consideration. The examinee will be required 1o solve 2
questions, The evaluation will be done on the basis of

practical record, viva-voce and written examination.

Problem Solving-(Cuestions related to the praclical

applications based on following problems will be mtr.d
out and record of those will be maintained in the Practical

| Nate Book:

1. Problems to find ﬁumﬁfﬂ}ﬂﬁcﬁ:
3. Problems to find product of mapces.

o Ly AAD e BT
b
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ﬁﬁ_ W% Chandhiry mﬂ: "!'h..“.,,,m:a Wl T

1. Problems to find determinant of a matrix,

4. Problems 1o find inverse of & malrix.

5. Problems 1o find solution of system of lincar
cquations.

6. Problems to find derivatives of simple functions
related 1o commerce and social sciences.

7. Problems io find iniegration of simple functions
related o economic problems,

8. Problems 10 find maxima of profit function,
production, demand function and minima of cost
Tunction. ;

9. Problems to find simple and compound interest.

10, Problems based on annuity,

I1. Formulation of real life commercizl and social
science problems (LPP) relaed 1w maximizing
profits, minimizing costs, minimal wusage of
resources gte, and their solutions.

Sugpested Evaluation Methods
Iniernal Assessment: End Term
3  Theory 15 Examination:
. Class Participation: 4 » Theory 35
® Seminar presentation/assignment/quiz/class test etc.: 4 Written
" Mid-Term Exam: 7 Examination
* Practicum 20
| =  Practicum 5 Lab record, viva-
" Class Participation: VOCE, Wrillen
. Seminar/Demonstration/Viva-voce/Lab records elc.: 3 examination.
L] Mid-Term Exam:
Part C-Learning Resources
Recommended Books:

1. ET. Dowling(2020). Schaum outlines of Caleulus for Business, Economics and the

Social Sciences. McGraw Hill,
2. 5.C. Gupta and V.K. Kapoor (2014). Fundamensals of Mathemarical Saristics. 8.

Chand & Sons, Delhi.
3, Seymour Lipschuiz and Marc Lars Lipson (2013). Linear Algebra. (4* Edition)

Schaum’s Oulline Series, mﬁmw.mu.ﬂ
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i : and Sons.
1 D.C. Sancheli and V.K. Kapoor (2011). Business Mathematics. Sultan Chand ha

; : ; !

5. Holden(2010). Introdictory Mathematics for Business and Economics. Ane/pa
Exclusive. y
6. E.T. Dowling(2009). Schaum outlines of Mathematical methods for Business @

Economics. McGraw Hill, _ b
7. E.Don and J. Lerner{2009). Schatm 's outline of Basic Business Mathematics (2

Edition). McGraw Hill.

8. L.N.Paul (2002). Linear Programming: an introductory analysis. Tata Mcgraw Hill.

Mew Delhi.

T _[b/ﬁ:ﬂ;” L/W
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CC-¥ MCC-4
Session; 2024-15
Part A - Introductiog
Subject Mathemaiics
Semester 1
Hame of the Courge Differential Equatinns. |
Course Code BZ3-MAT.30]
Course Type: cc
(CCMCCh M/
IJSECJ'?UC:DSEJWAEEI’\-’&CJ
Level of the COurse 200-200

Pre-requisite for

the course (ir
any}

Mathematics as a subject at 4.0 Level {Class XIny

Course Learning Outcomes(CLOs):

Alter completing this course, the learner will be alﬂ:
hin:
1. Gain knowledge of the basic concepts of ordinary
differential equations angd learn varions techniques of
finding exact solutions of certain solvable first order
differential equations.
2. Have procedirg] knowledge and cognilive and
technical skills of solving homogeneous and non-
homogeneous second order linear ordinary differential
equations with constan coelficients and with variable
coefficients.
3. Gain knowledge of theory of total differential
equations and basic concepls of partial differential
equations. To learn methods and techniques for solving

linear PDEs of first order and 10 acquire technical skills

v

(1)
AP
/& g

Y

st
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for accomplishing assigned tasks re!atm
. H m.lm'.
amed solution of PDEs in broad "“ul'“d'lﬁ'ﬁpﬁnmg

conlexis,
4. Have knowledge of concepts and theories of secong
order PDEs and 1o apply theory of PDEs (o determine

integral surfaces through a given curve and 1o find

orthogonal surfaces, To understand compatible systems
and 1o learn cognitive and technical skills required for
sclecting and using relevant Charpit method, Jacobi
method methods to assess the appropriateness of
approaches for solving PDEs.

CLO 5 is related to the practical 5. To attain cognitive and technical skills required for

companent. selecting and using relevant methods and techniques to
assess the appropriateness of approaches to solving
problems associated with the differential equations.
To attain technical skill of solving differential equations
by using built in functions of MAXIMA software.
Theory Practical Total
Credits 3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End Term Examination Marks 50 20 70
Examination Time 3 Hours 3 Hours
Max, Marks: 100

Part B- Contents of the Course

Note: The examiner will set 9 questions asking two questions from each unit

question by taking course learning outcomes (CLOs) into consideration. The
{Queslion No.

and one compulsory

. _ compulsory question
1) will conain 5 paris covering entire syllabus, The examinee will be required o attempt 5

questions, selecting one question from #::h unit and the compulsory question.

:1'\.
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Topies Contact
Hours
12

Basic concepts apg Benesis of vrdinary differential equations, Order and
degree of a differentjy equation, Solulions of differential equations of lirss
order and firs degree, Exacy differentin equilions, Inlcgrating facior,
First order higher degree equations solvabie for x, y and p, Lagrange’s
Squations, Clairaut's form ang singular solutions. Orthogonal trajectories
of one-parameter familics of curves in o plane,

i Solutions of linear ordinary  differential tquations  with constant 12
coefficients, lincar non-homogeneous  differentia) equations. Linear
differential equation of second order with variah)e cocficients, Method of
reduction of order, method of undetermined coefliciems, method of
variation of parameters. Cauchy-Euler equation,

M | Solution of simultancous  differential equations, tolal  differential 12
squations.

Genesis of Partial differential equations (PDE), Concept of linear and non-
linear PDESs, Complete solution, Beneral solution and singular solution of a
PDE. Linear PDE of firsi order. Lagrange’s method for PDEs of the form:
P2 p+ Ofx y,2) g = Rix, y, z), where p=dz/Gr and g=dz/dy.

Integral surfaces passing through a given curve. Surfaces orthogonal
o a given system of surfaces. Compatible systems of first order
equations, Charpit's method, Special types of first order PDEs,
Jacobi's method, Second Order Partial Differential Equations with
Constant Coefficients,

" &Y
AP
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Praciieal \\

The practical component of the course has two parts, Problem 30

Solving and Practical’s using MAXIMA soflware,  The examiner

will set 4 questions at the time of practical examination asking two

questions from the part (A) and (wo guestions from the part (B) by
taking course learning owcomes (COs) into consideration. The
examinee will be required to solve one problem from the part (A)
and to execute one problem successfully from the part (B). Equal
weightage will be given to both the parts. The evaluation will be

done on the basis of practical record, viva-voce, write up and

execution of the program.

| (A) Problem Solving- Questions related to the followingproblems
will be solved and record of those will be maintained in the
Practical Notebook:
1. Problems solving for differential equations which are
reducible to homogeneous.
2. Problems solving for differential equations which are Exact
differential equations.
3. Problems solving for linear differential equations with ’
constant coefficient.

4. Problems solving for linear differential equations with

variable coefficient.

5. Problems solving for differential equations by method of
variation of parameters.

Problems solving for differential equations by method of

undetermined coefficients,
7.
g,

Problems solving for simullancous differential equations.,

Problems solving for dilferent PDEs using Lagrange's method.

9. Problems solving for PDEs with Charpit's method and Jacobi's
method. ﬁ

O /3}/3;;{?1 L. M/‘

'..vf e elea
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Solutions Lingar differential equations of second order
using built jp functions of MAXIMA software,
9. To find Bumerical solution of a first order QDR using plotdf buij;
in function of MAXIMA,
10. To fingd eXact solutions of firg and second order ODEs
ode2 and jcl/ic? built in functions of MAXTMA,
11. To find exact solutions of first apd second order ODEs using
desolve and atvalue built in functions of MAXIMA

using

»  Suggested Evaluation Methods

al : End Term
I;Emlhmrymﬁmam Examination:
* Class Participation: 5 Theory 50
. Semina:fpr:mumﬁnnfmignm:quuwc!m testetc.: § E‘.I'Inm:n -
* Mid-Term Exam: 10 k mn?:: 3
* Practicum 10 Lab mrd:wﬁm
* Class Participation: . viva-voce,
. nginufﬂgmumlmmm“?ﬂﬂ’ﬂwub records ete.: 10 up “d.
Mid-Term Exam: execution of the
. program
Part C-Learning Resources
(5) \ /q) /
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Recommended Books:
edition). J. Wiley & Sons.

1. Erwin Kreyszig (2011). Advanced Enginecring Mathematics (lﬂ"- ;
2. B. Rai & D. P. Choudhury (2006). Ordinary Differential Equations = &1

Publishing House Pvi. Lid. New Delhi. : Lid.
3. Shepley L. Ross (2014). Differential Equations (3™ edition). Wiley India P‘vl-. | Notes (3°
George F. Simmons (2017). Differential Equations with Applications and Historica s

Inrrodiection, Marosa

edition). CRC Press. Taylor & Francis. ne—
) 5 is.
lan N. Sneddon (2006). Elements of Partial Differential Equations. Dover Publicatio

M

Ptﬂdﬁ:
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M-8
|_ Sessinm: H24-25

Part A -~ Introduction

Subject Mathematbes
Semester m
Name of the Course Girouipes anidl ringss
Course Code B23-MAT-302
Course Type: MCC
(CCMCC/MDC/CC-
M}-‘DSEENQCJ'DSEJTWJ’LEQWA
C
Level of the course 200-299
Pre-requisite for the course Basic Algebra of 100-199 Level
(if any)

Course Learning Outcomes(CLOs): | After completing this course, the learner will be able

Lo
1. Gain theoretical knowledge of the concept of a
group, subgroup, abelian group, cyclic group, normal
group, quotient group and have understanding of the
results based on these concepts.
2. Have knowledge and understanding of the theory of
group homomorphisms, group isomorphisms and group
automorphisms. Learn about the permutation groups,
permutations, centre of a group and theorems based on
these concepts.
3. Gain the deeper knowledge of the concepts of a ring,
subring, ideal, integral domain, field of quotient and
understanding of the results based on these concepts.

4. Know about Euclidean rings, Polynomial rings and

f (7
} T
Ht;ﬂ*—x._
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— "'_'__FFE.E.:'M [aclorization domain.
_._'_'_'_ -
Jated 1o 1he r.lr.‘lﬁii_-nl - ~‘-;- ;;_I_r“ ihe deeper knowledge and understanding of
- q I. {' n CLE ¥ " - .|'l
groupes J therm.
heories, by solving SOME problems based on them
___—-—H—-—-T—h';ﬂ';_" Practical Total
4
— | 1 i
Credits : -
3
]r Contact Hoors — =
Infernal Assessment Mirks 20 — -
End Term Examination Marks 50
3 Hours
]’_Examinn[inn Time 3 Hours
f Max. Marks:100
]' Part B- Contents of the Course

Instructions for Paper- Sefter

Note: The cxaminer will set 9 questions asking two questions from each unit and one compulsory
question by taking course learning outcomes (CLOs) into consideration. The compulsory guestion
(CQuestion No. 1) will contain 5 parts covering entire syllabus. The examinee will be required to attempt 5

questions, selecting one question from each unit and the compulsory question,

Unit Topics Contact
Hours
I Definition of a group, Elementary properties of groups, Subgroups and 12
subgroup criteria, Cosets, Index of a sub-group, Coset decomposition
Lagrange's theorem and jis consequences, Cyclic groups, Normal
subgroups, Quotient groups.
I Homomorphisms I
»  Isomophisms, Aulomorphisms  and  jnper 12

Aul i
ulomorphisms of groups, Aulomorphisms of cyclic groups, Permy

theorem, Centre of 5 Eroup.

&

lation

Eroups, Even and odd Permutations, Alternating Eroups t‘ayle_*,r's

o AR/

)\.W'ﬂ":-
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Introducti i i

: l.H:Lmn rn-nng'«i, Subrings, Integral domaing and lields, Chamclerisic 12 )
::I a ring, Ring homomorphism, ldeals: principai, prime and  macimal
ideals, Quotient ring, Field of quoticnts of an integral domain.

1i i : :
E_'.uc idean rings, Polynomial rings, Polynomials over the rational feld, The 12
Eisenstein’s criterion, Polynomial rings over commutative rings, Unigue
lactorization domain,

Practical

The examiner will set 4 questions al the time of practica 30
eXaminaion by taking course learning  outcomes {Eugs} inh:lr
consideration. The examinee will be required to solve 2 questions.
The evaluation will be done on the basis of practical record. viva-
voce and written examination, l

Problem Snlﬁ?ﬂ-ﬂmliﬂm related to the practical applications
halscd on I’-_:-Iluw:ng problems will be worked out and record of those
will be maintained in the Practical Note Book:

L. Problems to find the order and inverse of the elements of a group.

2. Problems to find the penerators of a cyclic group.

3. Problem to find all possible subgroups of a finite group,

4. Problems to verify Lagrange's theorem.

5.Problems to verify Cayley's theorem and theorem of isomorphism.

6. Problems to find index of a group.

7. Problems related to automorphisms of finite or infinile cyclic groups.
8. Problems related 1o the multiplication of permutations and to write a
permutation as the product of transpositions.

9. Problems to find the inverse of a permutation.

10. Problems to determine whether a subset of a ring is an ideal or not.
11. Problems related to maximal and prime ideals.

12. Problems to find the units of a commutative ring with unity.

13. Problems to determine whether a polynomial is irreducible over the

field of rational numbers or not.
14. Problem to determine whether an integral domain is Euclidean domain

Or nol.
15. Problem to determine whether an integral domain is unique

factorization domain or not.

# Suggested Evaluation Methods

/1 /1 ,fj\[)lﬁ
(9)
Jlesks— /A\})
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Internal Assessment: End Term £
= Theory 20 TE;aminaﬁun:

e Class Participation: 3 e . eory : 50

. ;:x?na:.*prmf:uIn:im‘HMiEﬂ”'"’“"'q“"*'ummﬂ s Written

¢ Mid-Term Exam: 10 Examination

Practi 10 Practicum: 20
- i ecord,

e (Class Participation: . 10 L_‘ﬁ;_r?m i

. Scminnrmemumrmlfnn,-"r’iva-mmflmrcmrds elc.: :;:‘ o :

e Mid-Term Exam: exscution of the

program

Part C-Learning Resources

Recommended Booaks:

1. M. Artin (2011). Abstracr Algebra (2™ Edition). Pearson.
2. V. Sahai and V. Bist (2010). Algebra (3" Edition). Narosa Publishing House.
3. N. Herstein (2008). Topics in Algebra (2™ Edition). Wiley India Pvt. Lid.
:.': E. Singh and Q. Zameeruddin (2006). Modern Algebra (8" Edition). Vikas Publishing House Pt
3. John B. Fraleigh (2002). A First Course in Abstract Algebra (7" Edition),
_?LJFIT._R. Wallace (1998). Groups, Rings and Fields. Springer : PRI,
- 4. 1. Rotman (1995). An Introduction 1o the Theory of Groups (4™ Edition). Springer Verlag,

A /Mﬁ‘“
M

S

(10)
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M-

f_’ Sesslon: 202425 T
Part A Inlrmlurllnn
Subject Mathcmanics -
Semesicr Il-] ) - - a
Mame of the Course Mathematics for All
Course Code B23-MAT-303
Course Type: M
(CCMOCCMDC/CC-
M/DSEC/VOC/DSE/PC/AEC/VAC)
Level of the course 100-199
!’:m-rﬂ-quisile for the course NA
(if any)
Course Learning Outcomes (CLOs): | After completing this course, the learner will be able to:
1. Gain knowledge of the concepts of sets, Venn diagrams,
De-Morgan’s laws, basic set operations and apply this
factual knowledge to solve daily life mathematical

problems which can be formulated in terms of sets.
2. Understand the concept of differentiation as the rate of
change of dependent variable with respect to the change
in independent wvariable. Gain knowledge of
differentiation of various functions and apply it to the
problems of its own discipline and other disciplines for
computing the rate of change.
3. Acquire cognitive and technical knowledge about a
variety of methods of representation of statistical data
and methods of measure of central tendency. Analyze
the problem and apply the best measure of central
tendency to draw inferences from the available data,
4, Understand the concept of correlation, correlation
methods and conclude about the type of correlation for
the available data. Comprehend the skills of curve

fitting.
5. Attain a range of cognitive and technical skills to
CLO 5 is related to practical differentiate and integrale various functions. Use

components of the course,

a4 ;/EL;“PL*
Nealin

3
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e lve simple firs|
e g S [u 0 Vi P = mﬂ'ﬂl
Mf:i,.,d for selecting and using mat:f::?::my for
4, resentation and measure of Conir :
data representation = . e
e Practical
ory
3
Credits . ]
4
| Contact Hours 2 2
Internal Assessment Marks 15 3 0
End Term Examination Marks 35 20 55
Examination Time 1Hrs 3Hrs
Max. Marks:75
Part B-Conients of the Course

Note: The examiner will set 9 questions asking two questions from each unit and one compulsory
qﬂﬂslittn by taking course leaming outcomes (CLOs) into consideration. The compulsory question
(Question Mo. 1) will contain 7 parts covering entire syllabus. The examinee will be required to attempt
3 questions, selecting one question from each unit and the compulsory question.

Unit
Topics Contact Hours

1:}tmmp:nnmt,T;rpmufma,U|tmjunsnnm?cm B
disgram, De-Morgan's laws. The concept of & function,
Elementary functions and their raphical representation,
Solution of simple quadratic and cubic equations.
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Erouped dagg,

Principle of Jeast Square, Fiiting of straight line, second degree
curve,

Practical

The examiner will set 4 questions at the time of practical 30

examination by taking course learning outcomes (CLOs)
into consideration. The examinee will be required to solve
2 questions. The evaluation will be done on the basis of
practical record, viva-voce and written examination.

’ Problem Solving- Questions related to the practical

applications based on following problems will be worked
will be maintained in the Practical

out and record of th

il Ap

(13)
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peralions on sl using Yenn

| MNode Book:
1. Problems involving @
dingram,
2. Problem
3. Real life problems
4. Problem invelving sol
equations. )
5 F?:::uhlinn and solution of realistic problems 19
| i ions.
solve system of linear equal i
6. Problem to find nth term of A.P. and ‘G.P.. S-ar::
7. Problems to find first and second derivatives
funcrigns.
8. Problems related |
minima in real world problems. o
9. Representation of data using Bar and pie diagrams.
10, Represcatation of data using Histogram, Frequency
polygon, Frequency curves and Ogives.
11. Problems to compute measures of central E:E'rdrm:}'.
12. Problem to calculate Karl Pearson’s coefficicat of

correlation.
13. Problem to fit the straight line for the given data.

14. Practical problems involving solution of simple
first order differential equations.

o De-Morgan's law. ‘
i leading 2 guadratic cquations.

ution of simple cubic

o application of maxima and

Suggested Evaluation Methods

Iniernal Assessment: End Term
Examination:

= Theory 15

. Class Panticipation: 4 #  Theory 35
. Seminar/presentation/assignment/quiz/class test etc.: 4 Written Examination
. Mid-Term Exam: 7 # Practicum 20
Practicum 5 Lab record, viva-voce,
Class Parr.ic:ipuliun: wrnillen examination.
Seminar/Demonstration/Viva-voce/Lab records eic.: 5
Mid-Term Exam:

-._."

FA’& C-Lﬂrning Rm“rm
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Recommended Books:

1. S.C. Gupta and V.K. Kapoor
Sons, Delhi.

(2014). Fundamentals of Mathemarical Sraristics, 5. Chand &

2. R.V.Hogg 1. W. McKean and A, T, Craig (2003). futroduction to Mathematical Statistics {7
edition), Pearson Education,

J. 1.V, Dyke, ]. Rogers and H. Adams (201 1). Frndamentals of Mathemarics, Cengage Learning.

4. A.5.Tussy, R. D. Gustafson and D. Kocnig (20 10). Busic Mathematics for Coilepe Students.
Brooks Cole.

3. 6. Klambauver (1986). Aspects of calenlus. Springer-Verlag,

—

praats

.
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CC-4/MCC-6

Sessioni 2024-25

part A — Introduction q

= Mathematics \
Subject |
T v
Semesier
M. ﬂfth: Course Mﬂ]ﬂi‘cﬂ! ﬁ:ﬂmﬂtrf & Vector 'Cﬂ.l.‘:ull.l.s
ame
Course Code B23-MAT-401
Course Type: cC
{CEMCDMDCJEC-
MIDSEGWD[L'DSEJPCJﬁEEJV AC)
Level of the course 200-299
Pre-requisite for the course (if Mathematics as a subject at level 4.0 (Class XII)
any)

Course Learning Outcomes(CLOs): | After completing this course, the learner will be able to:

1. Gain knowledge of the concept of different conic
sections, their classification and properties.
Understand various terms related to conic sections
and gain skills to use them in problem solving.

Have knowledge of general form of equation of a
sphere and aftain procedural knowledge required for

solving problems related to intersection of spheres,

langent plane and line, orthogonality, length of
tangent and co-axial system of spheres. Learn about

equations of cones and apply knowledge for problem
solving.

n 3. Have deeper knowledge and understanding of

(16) ! /LF\,-F

Nleet
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eylinder, covebiping evlinder, jange

M plane, direcis
splcre, mwwmal, envelope and o make Turther e
Mhestend,

A Unddersianid and sdwe problems related w0 scalar o
veclw  pwisluct of weciors, veclor dillerentiatiom,
directbonal doerivatives, pradient, divergence and curl
operators, Hlave decper understanding of line, surface
nnd wolume inlegrals, (heir evaluation, peoof of
Ciauss Divergence, Green's and Sioke's thearems and
Bain thesretieal and technical kntwledge in computing
different surface Mux integrals, volume integrals and
line integrals used in other disciplines also,

5. Attain cognitive and technical skills required for
CLO 5 is related to the practical formulate and solve real life practical problems

compaonent of the course. on sphere, cone and cylinder; 1o generate
solutions of practical problems involving complex
line, surface and volume integral using Gauss
Divergence theorem, Stoke's theorem, Green's
theorem in a very easy
manner,
Credits Theory Practical Total
3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End term Examination Marks a0 X 0
(17)
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_ Hours R -
T

e :
E‘“"'iﬂﬂtu1n_1lule——— = pax. Marks: 100
Maiinassais

PPart B "‘l

‘o each unit and one compulsory

| : fro
. : : qions asking (wo questions
i e (CLOs) into consideration. The compulsory

: ing Oulcomes .
g g entire syllabus. The examinee will be

question by 1a 1
1) will contain 5 parls covenn
n from each unit and the compulsory

question (Question No. .
required 10 attempt 3 questions, selecting one questio

question.

ontact
Unit Tl.'l[lil':! (iinun

| General equation of second degree: Classification of comic| 12
sectioms: centre, asymplotes, axes, eccentricity, foci and
direcirices of conics. Tangent al any point to a conic, chord of
contact, pole of line 1o a conic, director circle of a conic. Polar

equation of & conmic, tangent and normal o a conic, confocal

COnics.

1] Sphere: General form, Plane section of a sphere. Sphere through | 12
3 given circle. Intersection of two spheres, tangent plane and
line, polar plane and line, orthogonal spheres, radical plane of
two spheres and co-axal system of spheres.

1] Cone: Equation of a cone, right circular cone, quadric cone,| 12

enveloping cone. Tangent Planc and condition of tangency.,

Cylinder: Right circular cylinder and enveloping cylinder.

Central Conicoids: Equation of tangent plane. Director sphere,

S\,
i P

Meaelo

(¥ Scanned with OKEN Scanner



v

Scalar and Veclor prosiuct of

| three vectors, four vectors, | 12 |
reciprocal

VECtors, veclor differentiation and derivalive
along a curve, directional derivatives;

. Ciradiemt of a sealar
lp-l:hnl function,

divergence and curd of vechor  poind

functions, their geometrical meanings and vector identitics.
Vector

integration: line tlegral, surface integral  and
volume integral. Theorem

iproblems based on these,

of Gauss, Green, Stoke and

Practical

The examiner will set 4 questions at the time of| 30
practical examination asking two questions by
taking course leaming oulcomes (CLOs) into
consideration. The examinee will be required to
solve two problems. The evaluation will be done on
the basis of practical record, viva-voce, write up
and execution of the program.

Problem Solving: Questions related to the
following problems will be worked out and
record of those will be maintained in the
Practical Notebook:

1. Practical problems to find nature of the curve, center and the
equation of the conic referred 1o center as the origin.

|2 Practical problems to demonstrate the length of axes,
eccentricity and the equations of the conic.

3, Practical problems related to reduction of a general equation
io the standard form and 1o discuss nature of conicoid, when

all the characteristics roots of discriminant cubic  are
different from zero.

" Pt o/
Alesd—
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fic gjiuations which Uuses

{ sphere (al

o splution af real li

4. F-‘urnmrmilm nn .
and charm.'l:nﬁ!ic.'l. 0

mlhun:miml knowledee

jeast W)

Jlatbon and siplunion L

5, Foanit
i cl:arﬂdnﬂﬁlirﬁ [y

mathematical knowledge an

6. Formulation and solution

mathematical knowledge and characteristics of ¢

least two)

= Practical problems 0 understa
gradient, divergence and curl.
8. Practical problems o demonsiraie
hased on gradient, divergence and curl.
9, Practical problems 10 study applicatio

use of ve

thearem.
10. Practical proble

theorem.

rwin ).
ol real life gitualions which uses

ylinder (at

—

nd geometrical meanings of

clor identitics
ns of Gauss Divergence
me 1o study applications ol Stoke's

11. Practical problems [0 study applications of Green's

theorem.
Suggested Evaluation Methods

Internal Assessment:

»  Theory 20 End Term

: gm Pﬂfiﬁpﬂliun: 5 E}xnminaﬂun:

oA presentation/assignment/quiz/ ! Theory 50

. Mid-Term Exam: 10 En quiz/class test etc.: 5 Wiitten

>  Prictieoi 10 Examination

¢ Class Participation: i Dracioamm.

. Seminar/Demonstration/Vi 0 ECOKG, Vivhe

. Mid-Term Exam: va-voce/Lab records ete.: 10 :ﬁm ;{?ritl:, ?p and
ution of the

program

Part C-Learning Resources

Y MR

F\-Fﬂpﬂ"-"

—
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| Recommended Book;

1. Roben ). T. BRepy (2022). An Elementury Trentise on Coordinare Creometry of Three
Dimensions, Legare Siree Press.

2. George B, Thomas Ir., Joel Hass, Christopher Heil & Muurice D, Weir (20MBY, Thomas'
Calentus (14" edition), Pearson Education,

3. Howard Anton, 1. Bivens & Stephen Davis (201 6). Cederlus (11" edition), Wiley India.

6. Murray Spiegel and Sevmour Lipsehutz (2009), Vector Analysis (2 edition). Schaum

Outline Series.
7. Shanti Narayan and p.K. Mitial (2007). Analytical Solid (Feometry. 8, Chand and Company.
8. Shanti Narayan and P.K. Mitial (2003). A Text Book of Vector Calculus. S, Chand.
9. Monty J. Strauss, Gerald L Bradley & Karl J. Smith (2002). Calewlus (3" edition). Pearson
Education.
10. Gordon Fuller and Dalton Tarwater (1992). Analytic Geometry (7" edition), Pearson.
11. L.H. Kindle ( 1990). Analytic Geomerry, MeGraw-Hill
12. Gabriel Klambauer (1986). Aspects of Caleulus, Springer-Verlag,

2

P
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Part A - |n|mlluﬁlﬂﬂ

M.:hnnlﬂlfl'-ﬁ

Subjeet
%

Semester
Algehra

e of the Coiirse Linegar i!'-":h \I

Course Code B23-MAT=402

Course Type: \C e

(CGMECM -

M/IDSEC/NVOU/DSEPC/AEC/VA

)

I Level of the course 200-299
Pre-requisite for the course (if | 100-199
any)
Course Learning Outcomes{CLOs): | Afier completing this course, the learner will be able
[o:
1. Have comprehensive knowledge and understanding of the
concepls of veclor space, sobspace, lincar span, linearly
independence, basis, dimension and quotient space.

2. Gain the procedural knowledge required to find the null
Space, range space, rank, nullity of linear transformation,
Understand the proof of rank-nullity theorem and change of

basis coneept,

3. Have deeper knowledge of the concept of algebra of linear
transformations, dual spaces and bi-dual spaces. Find the eigen
values, eigen vectors and minimal polynomials of lingar
transformations.
4. Gain the theoretical knowledge and understanding of inner
product space, Gram Schmidy orthogonalization process and

T A

piash=

(¥ Scanned with OKEN Scanner



CLO 5 is related 1o the practical
component.

Beasel’s inequality. Auain the cognitive skifls

lewrni

Comcepts 10 solve mithemalical ol e,

to apply the

5. Adlnin cignitive and lechnical kills recuired for perlorming
anl tccomplishing complex wsks related 5o problems of linear

algebra,

Have technical and practical skills recuired 1o solve problems
related (o lincar alpehra using built in functions of MAXIMA

ind other FOSS sofiware.
Theory Practical Tatal
Credits 3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End Term Examination Marks 50 20 T
Examination Time 3 Hours 3 Hours
Max. Marks:100

Part B- Contents of the Course

Instructions for Faper- Setter

Note: The examiner will set 9 questions asking two questions from each unil and one compulsory
question by taking course leamning oulCcomes (CLOs) into consideration. The compulsory guestion

questions, selecting one question from each unit and the compulsory guestion.

(Question No. 1) will contain 5 parts covering entire syllabus, The examinee will be required to atlempt 3

Unit

Topics

Contact
Hours

I  [Vector spaces: Veclor spaces, Subspaces, Linear sum and direct sum
subspaces, Linear span, Linearly independent and dependent
subsets of a vector space, Finitely generated vector spaces, Existence
theorem for basis of a finilely generated veclor space, Invariance of

12

TS
Aleebr~

"
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1 number of clements in basis of n finklcly generated vecton Space, —**--\‘

Drmension, Quiicnt spece and ils dimension,

3 i :
Homomorphizms : Linear iransformations and lincar functionals on 2

rector spaces, Matrix of a linear transformation, Mull space and
range gpace of a lincar iransformation, Rank and nullity w.
lsinguhr and non-singular lincar wransformation, Change of basis.

Algebra of linear wransformations, Dual Spaces, Bi-dual spaces, 12
Annihilator of subspaces of finite dimensional vector space. Eigen valocs,
Eigen vectors, Minimal polynomial and diagonalization of a lincar
iransformation.

Inner product spaces: Inmer product spaces, Cauvchy-Schwarz
incquality, Orthogonal sets and basis, Bessel's inequality for finite
dimensional vector spaces, Gram-Schmidi orthognnalization process.
Adjoint of a linear transformation and 15 properties, Unitary linear
transformations.

Practical

The practical component of the course has two paris, Problem 30
Solving and Practical’s using MAXIMA/Scilab/SageMath software.
The examiner will set 4 questions at the tme of practical

examination asking two questions from the part (A) and two
questions from the part (B) by taking course learning outcomes
(CLOs) into consideration. The examinee will be required 1o solve
one problem from the pant (A) and to execute one problem
successfully from the part (B). Equal weightage will be given to both
the parts. The evaluation will be done on the basis of practical
record, viva-voce, write up and execution of the program,

(A) Problem Solving- Questions related to the following problems

/

24 /ﬁ /Sﬁb
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g
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| will by solved gmd

———

eenrd of (hose will he maintained in ihe

Praciical Mot ehon k-

4. Problems 1o Pl oot
wrdinales of 5 Verld
3. Problems 10 determj wsis Al dimu;i:;nniirw g

I ne |
fimile dimensiona) VCCIM space,

(B} The following

linear transformaiion,

with lingar transformation,
3. Practical problems o verify rank-nullity theorem.

linear transformation,
5. To determine cigen values of a matrix associated with linear
transformation.

linear transformation,

7. Practical problems related to inner product of vectors or
functions.

IE.. Problems related to Gram-Schmid orthogonalization process.

———
e

duntient space of 5 given

Practicals — will by d
MAXIMA Scilab/SageM ot doss
maintained bn th oy l:ul:;r::nd record of those will he
1. Practical problems 1o deg

ermine rank of 3 malrix associated with

2. Practical problems 1o determine Nullity of & matrix associated

4. Practical problems to find null space of matrix associated with

6. To determine normalized eigen vector of a matrix associated with

> Suggested Evaluation Methods

Internal Assessment:

> Theory 20
* Class Participation: 5
* Seminar/presentation,assignment/quiz/elass test etc.: S
¢ Mid-Term Exam: 10
> Practicam 10
# Class Participation:
& Seminar/Demonstration/'Viva-voce/Lab records etc.: 10

End Term
Examination:
Theory: 50
Writien
Examination
Practicum: 20
Lab record,
viva-voce, write
up and
execution of the

program

S AL
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o Mid-Term Exam:

ded Books: ion pmﬁum-HﬂH-
TR ot
| K. Hoffman and R. Kunze (2200 w val. 4. publishing Hou

and L. B. §. Fassi (2Znd Edition) India- . o
2 LSS;T;'{":TM v, Bist (2013). “”'f,.r,;:,i ra (2nd edition) 51'-'““5“ ot Algebra (Indian Edition)
i <. Lang (2005). fﬂlfﬂd"":’]'!'ﬂ"dn' '::“5 R H,ﬂ:aulﬂ"ﬁ'?}aﬁﬂ'-ﬂf

5. p.B. Bhattacharya, 5. K- Eastern Lid. New Delhi-

Cambrid University Press- st
f. L M. H‘:m:m (1975). Topics in Algebra
_____-—l._-_

e

J
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Course Coge ~ —————

ICC-M/DSECVOC) g
AEC/VAC) e

Pt A . !nl:r-d—n-:-li_u-.; Bt T
hh————m———
Hnli:.'rnrilh.:'-i
W"“"-—-—-“—“—_"—'—-—-—-——._._

Name of the Course Ditfereniag Equations.if

T ———
BI3-MAT.q3

Cnum: Type: {CEIMEC.-MDC MCC

Level of the course 200-209 N

any)

Pre-requisite for the Course (if Differential Equations.| (B23-MAT-301)

to;

Course Learning Outcomes(CLOs): After completing this course, the learner will be ahle

. Have the procedural knowledge and cognitive and
technical skills of solving second and higher order linear
partial  differential equalions (homogeneous and non-
homogeneous). Develop the skills 10 find the sodution of
PDEs with variable coefficients.
2. Have deeper knowledge 1 classify the second order
partial differential equations and reduce them in canonical
forms, to find characteristic equations and curves. Leam
cognitive skill for solving non-linear pantial differential
equations and their application to solve problems of
science and society,
3. Gain theoretical and practical knowledge 1o solve the
Laplace, heat and wave equations. Have iechnical and
cognitive skills 1o penerate solutions jor modelling and

%v

/l /lva‘]L ,("1/
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P/’/_/,] En]"p'iﬂﬂ. I'Eai W'wll;dgc ﬂ“d a_tl.ﬂj" '5':1.1-5 of mh":"ryt.'.ll
4. Gain kn@ i differential equations with y,
pelinary al‘ljl!';: ot and Fourier transforms.
a
: hnical skills 10
: iive and (ECHEE
s ot g
i o alyzing different methods 47
(L0 § is elated to the practica! PpEsby a2y ¢
component. available sOftWares: o
=] practical |  _ ——
5 3 _______—-—-_-_-_-_-'_-_ 5
Credils = 2 |
Contact Hours = ______._.—-—1;T
Internal Assessment Marks
20 70
End Term Exam Marks 50 =
- ours
Examination time 3 Hours

h'[axh:ﬂl.lm Markﬁ = 1m‘

Part B- Contents of the Course

|

Note: The examiner will set 9 questions asking two questions from each unit ?,nd one
compulsory question by taking course learning outcomes (CLOs) into consideration. The
compulsory question (Question No. 1) will contain 5 parts covering entire syllabus. The

examinee will be required to attempt 5 questions, selecting one question from each unit and the
compulsory question.

Unit Topics

Contact
Hours

Integral surfaces passing through a given curve, surfaces orthogonal | 12
o & given system of surfaces. Solutions of second and higher order
lincar partial differential equations (homogeneous and non-

homogeneous) with constant coefficients, Solution of PDEs with
variable coefficients,

ential equations of second order, | 12

28 /ﬂ Aﬁl

N

Classification of linear partial diHﬂ
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3 _ R ]
- Hyperbolic, Parabalic ang elliptic

. linear partial differentia) Biquatinng
their solutions, Characterisic LEHITH
£ second order partial differential
solving second order par

hyperbolic equation,

lypos. Reduction of second arder _||
o Canonieal (Mormal) foems and

tosms and charucteristic eurves of
touation. Monge's method for
ial differential cquations. Solutkon of linear

IIT | Method of separation of variables. Laplace's equation: occumrence.| 12
clementary solution, families of equipotential surfaces, boundary
value problems, separation of variahjes, Wave equation: eccurrence,
elementary solution, separation of varighles, Diffusion (Heat)
equation: occurrence, elementary solution, separation of variables,

v

Basics of Laplace transform and inverse Laplace transform.| 12
Solutions of ordinary and partial differential equations using Laplace
transforms. Basics of Fourier transform and inverse Fourier
transform. Solutions of partial differential equations using Fourier
transform.

The practical component of the course has two parts, Problem | 30
Solving and Practical’s with free and open source software
(FOSS) Scilab/MAXIMA/SageMath

The examiner will set 4 questions at the time of practical
examination asking two guestions from the part (A) and two
questions from the part (B) by taking course ouicomes (CLOs)
into consideration. The examinee will be required to solve one
problem from the parl (A) and to execule :mlr. pmhl-ll:m
successfully from the part (B). Equal weightage will be g_wﬂl;
to both the parts. The evaluation will be done on the basis 0

1

29 .,»A /}:J“&L
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of the

practical recond, viva-voce, write up and execution

[IFOETEL
(A} Problem Solving-Questions related [0 the following
problems will be colved and record of those will be maintained

in the Practical Notebook:
1. Problems of solving homogenous linear partial differential

equations of second and higher order.
2. Problems of solving non homogenous linear partial

differential equations with constant coefficients.
3. Problems of solving partial differential equations with

variable coefficients reducible to equations with constant

coefficients.
4. Problems of reducing the second order partial differential

equations (o canonical form and solve it
5. Problems of solving second order partial differential

equations by Monge's method.
6. Solving problems of Wave, Heat and Laplace equations.

7. Solving ordinary and partial differential equations with the

I help of Laplace transform.
8. Solving partial differential equations with the help of

Fourier transform.

(B)The following practical's will be done using free and

open source software (FOSS) Scilab/MAXIMA/SageMath
record of those will be maintained in the practical note

book:

L. To find the Solutions of second and higher order
homogeneous linear partial differential equations.

2. To find the Solutions of second and higher order non-

homogeneous linear partial diﬁﬁ:mmf&l equations,

30
v
}uim“eﬁ.’_
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A To Dimgl l.'|l|1l-|'l'-'|1.'li‘-'|i|.' OO fisiie

il e R | ey et il

dillerengngg (ST AP

A T il g =butigsi ol g dimensionn Wye equalions,

. To find the sotulion iwao dimensionag Winve equatinns,
fr. To find the solution ol ppe dimensional e erunlinns
T To find the solutipg of twaor dimensional Hear Bejuial ionsg,
. To find the solution of Laplace equations,

Y. To fimd the solulions pf ordinary and parial differential
Cquations with the help of Laplace transform,

1. Solving partial differential cquations witl the help of

Fourier Iransform,

Suggested Evaluation Methods

Internal Assessment:

#* Theory 20
* Class Participation: §
. S\:minar.-’prﬁscntalEun.-’assipment.-fquir..ﬁ:lm test etc.: 5
* Mid-Term Exam: 10

* Practicam 10
* Class Participation:
. S:minufbenmnsuatiunﬂiva-vmfl_ab records etc.: 10
* Mid-Term Exam:

End Term

Examination:

#  Theory 50
Written
Examination

7 Practicum 20

Lab record, viva-

voce, write up and

execution of the

program

Part C-Learning Resources

Recommended Books:

L. Erwin Kreyszig (2011). Advanced Engineering Mathematics (10" edition). J. Wiley & Sons.
2. TynMyint-U & Lokenath Debnath (2013). Linear Partial Differential Equarion for

Scientists and Engineers (4™ edition). Springer India.

3. H.T. H. Piaggio (2004). An Elementary Treatise on Differential Equations and Their

Applications. CBS Publishers.

4. 5. B. Rao & H. R. Anuradha (1996). Differential Equations with Applications.

University Press.

—_—

n
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tial Differential Equations. Dm%.
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. Murray R. Spicgel (2005} Laplace transft A
N. Sneddon (1974). The wse of Integral transforms. B
" B (2014). Integral Transforms and Ihetr

s (Third Edition). CRC Press, Boca Raton.

Applications
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¢
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Far A - ]m"ldl-li:lhu l—_‘_-___'_'_'—-—-——_._
Subject T
Mathematjes

T
v

-

Semester T

_—
Name of the Courge

PO p——
Probability Theory & Statistics —

CL'I —
Urse. Cade B23-MAT-409

Course T}"p&;
(CCMCCMDC/CC. DSE
I‘-CijFDSED?ﬂﬂ'DSEfPEFAEmﬁ

Level of the course

200)- 294

Pre-requisite for the ¢ i i
if uri?' ourse Mathematics as 3 subject at level 4.0 (Class XIn)

Course Learning Outeomes(CLOSs): | After completing this course, the learner will be able
1. Gain the decper knowledge and umderstanding of theary of
probability, distribution function, probability density functions
and joint probability distribution function and learn 1o use
those for problem solving, Attain the cognitive skills 1o use

Baye's theorem to solve realistic models.

2. Have the knowledge of the concepts of mathematical
expectation, moments, moment generating function uniform,
binomial, geometric and Poisson distibutions and atiain the

skills required for choosing statistical tool to solve real life
problem.

| 3. Gain the knowledge of the concepis of uniform, normal, beta,

33 ,-*11 ./‘Ehw'p‘ L N}V
e
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amma, Cavchys lognormal, Laplace distributions ang s
[ ' i

lications i real life siatistical midels.

al'l‘m-p the procedural knowledge to find  corrala,
4, it

jenl, covariance, linzar regression and to solve problems
- Jzast SQUATCs Acquire the skills required 1o apply
HE i

udicd statistical methods in investigation and solution of real
sipdicdd

hased statistical models.

sical skills required for performing
10 realistic statistical
measures of

5. Attain cognilive and tech ,
and accomplishing complex tasks relating
models. To attain technical skills to demonstrate

(0 Sinrelyld 1 e pm:tical central tendency and diwﬂﬂiﬂ“- rank correlation, fitting -

o different distributions using built in functions of SPSS/ Ea
software.
Theory Practical Total
Credits 3 1 #
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End Term Examination Marks S0 20 70
Examination Time 3Hours 3Hours
Max. Marks: 100

Part B- Contents of the Course

Note: The examiner will set 9 questions asking two questions from each unit and one

compulsory question by taking course learning  outcomes (CLOs)

, into consideration. Th
compulsory question (Question No. 1) will E

compulsory question,

Unig
L ! | S Conta
ct
Hours
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Basi i ili

. HEIC WOlions of Probability, Conditiang Predability ang
independence, Baye's theorem, N
R , N

- :Il-'l.thn'-l- varnables: Discrete ang continuous, Cumulalive
distribution fanction (ealL), Probability mass function
(p-m.L), Probabiliy density lunetions (P}, Nlustrations mmd
perties of mndom variables, univariaie trinsformations with
illustrations.

dimensional random variables: Driscrete and eontinuous,
Jaint, Marginal and conditional e, pdL, p.mt,

Mathematical expectation, Moments, Moment generating 12
function, Joint moment generating function, Characteristic
function.

Discrete probability distributions: Uniform, Binomial,
Negative binomial, Geometric and Poisson.

I

Continwous  probability  distributions:  Uniform, MNormal, Beta,| 12
Gamma, Cauchy, Exponential, lognormal and Laplace distribution,
properties and limiting/approximation cases.

v

The Cormrelation coelficient, Covariance, Calculation of covarance | 12
from joint moment generating funciion, Lincar regression, The
method of least squares, Fitting of curves, Exponential curves.

Practical

The practical component of the course has two parts, Problem | 30

Solving and Practical's using SPSS/Excel software. The
the time of practical
A) and two

examiner will set 4 questions al
examination asking two questions from the part {
ns from the part (B} by taking course learning oulcomes

I

questio

Wos APt
Alesli=
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(CLOs) into consideration. The examinee will be required to —\\\ <

<olve one problem from the part (A) and to execule one
. Equal weightage will

essfully from the part (B).
e r done on the

be given to both the paris. The evaluation will be
J-voce, write up and execution of

basis of practical record, viv
the progran,

i ' to the practical
Problem  Solving-Cuestions related .
applications based on following problems will be wq;t;dﬂg::ﬂt
and record of those will be maintained in the Pract

Book:

1. Problems based on conditional probability.

2. Problems based on Bayes' Theorem.

3. Problems based on probability density function.

4. Problems based on joint probability distribution function of
random variables.

5. Problems to find marginal probability distribution and

conditional probability distribution function of random
variables.

6. Problems to compute Karl Pearson’s coefficient of
correlation for given bivariate frequency distribution.

7. Problems 1o find Spearman’s rank correlation coefficient
for given data.

8. Problems related to realistic models involving binomial
distribution.

9. Application based problems involving Poisson distribution.

10. Problems involving normal distribution to solve regl life
models.

11. Problem solving related to expectation and moment of
random variables,

W A A
plwhis
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(B) The fallowing practicals will be done using Spss) Excel
software and record of those will he mmal

LT
T ned in the practical

Froblems related 1o measures of central tendency,
Problems related 1o measures of dispersion.

Fitting of binomial distribution.

Fitting of Poisson distribution,

Fitting of normal distribution,

Fitting of lines of regression,

Fitting of curves by least square method,
Regression anal Y515,

Practical problems related to correlation coefficients
and rank correlation.

A I I S

Suggested Evaluation Methods
Internal Assessment: End Term
> Theory 20 Examination:
= Class Participation: 5 »  Theory 50
» Seminar/presentation/assignment/quiz/class test etc.: 5 Written
o Mid-Term Exam: 10 Examination
# Practicom 20
> Practicum 10 _ Lab record, viva-
» Class Participation: voce, wrilten
s Seminar/Demonstration/Viva-voce/Lab records etc.; 10 examination.
+ Mid-Term Exam:
- Part C-Learning Resources

Recommended Books:
1. 5.C. Gupta and V.K. Kapoor (2020). Fundamentals of Mathematical Statistics. Sultan Chand

& Sons.
2. §.P. Gupta (2019). Statistical Methods. Sultan Chand & Sons.

Statistical Methods. McGraw Hill Education. |
-::. ?mﬂli}{, Miller {Eﬂﬂf‘:}. John E. Freund's Mathematical Statistics with Applications

s : ey Pvt. Lid. India.
(8"edition). Pearson. Dorling Kindersley Pvt. L Models (11" edition). Elsevier,

ction to Pr : i
3. 5. M. Roms (2014). Introch d A. T| Craig (2013). Introduction to Mathematical Statistics (™

6. R. V. Hogg, J. W. McKean an
3] \.-\..-"F. -.'L"l i

——
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Edition). Pca
7.8, David

&, Jim Pitman (1993

(2003). Elementary

pson Education. Probahility {2"“ Edition)- Cambridge University Press, l
). Prababdlity, springer-Verlag.

Jv MR M/

Aotz
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_-—_-—I_—
Sessinn: 2024.25 S —
Part A — ll’lll'mllld_h S e —
Subject o e T Eis—_
Muthemuiies o
Semester |
v
Name of the Course Special Funcy]
. R LLE R T S
Course Code B23-MAT-405
Course Type: DSE
(CC/MCCMDC/CC-
hﬂDEEE#‘\FUGDSE.!?CMEEWAC}
Level of the course 200-299
Pre. T : _
ma;;gmsue for the course Caleulus and Differential Equations of level 100-199
Course Learning Outcomes (CLOs): After completing this course, the learner will be

able to:

L. Gain the knowledge and understanding of singular poinis
of differential equations and learn 1o solve the equations,
having singular points, by Power series method. Have
decper  knowledge about Hypergeometric  differential
equation, Hypergeometric function and ils properties and
the procedure of solving Hypergeomeiric  differential
equation.
2. Have the knowledge about the concepts of Bessel's
differential equation and leam procedure to find s
solutions of different kind. Acquire deeper knowledge of
recurrence relations, generating function, orthogonality and

integral of Bessel's lunctions. Autain skills 0 make wsc of

34 /,1 ,-"Jlll'n.a:.-"w{“" ‘L'
x
M

,J\Ju-b-‘.:
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v

Hessel functions in scientific problem solving, ———_
1 .
3. Gain the decper knowledge of Legendre's dﬁﬂw

equation and learn procedure to find its solution in the g, |
of Legendre functions. Understand  the concepts o
recurrenee relations, generating function, orthogonality of
Legendre's function and Rodrigues’ formula. Acquire the

gkills 1o solve mathematical and scientific  problems

involving Legendre's equation.

4. Have the knowledge of {heoretical concepts of Hermite's
differential equation and procedural knowledge 10 find 115
solution in the form of Hermite functions. Understand facts
and theory aboul recurrence relations, generating function
and othogonality of Hermite function, Rodrigues' formula.
Acquire the skills to use Hermite function for solving

mathematical and scientific problems.

5. Attain the cognitive and technical skills required for
performing and accomplishing complex tasks related to

CLO 5 is related fo the practical series solution of differential equations, Hypergeometric,

e Bessel's, Legendre’s and Hermite's differential equations.
Acquire analytical and numerical skills w0  solve
mathematical and scientific problems involving these
differential equations and the special functions.
Theory Practical Total

Credits 3 1 4

Contact Hours 3 2 5

Internal Assessment Marks 20 10 30

v o pp Y
plpeli—
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Eﬂ:d TE"“ E.:Iﬂm Mirlﬁ su
Examination Time s = o |
IHrs

Max. Marks: 100

Part B-Contents of the Course

Note: The exami i - . n
N T o v o iSRS
compulsory question {J" .18 course learning outcomes (CLOs) into consideration. The
cnenings wiil be ,Mum’““ No. 1) will contain 5 pants covering entire syllabus, The

Fequired to attempt 5 questions, selecting one question from each unil and the

compulsory question.

e Topies Contact
Hours

I Series solution of differential equations: Power series 12
method, Hypergeometric Series, Hypergeometric function
and its inegral representation, Hypergeometric differential
equation and solutions, Contiguous funclion relations,
Simple iransformations.

Il Bessel equation and its solution, Bessel functions and their 12

properties, Convergence, Recurrence relations and
generating functions, Bessel's integral, Orthogonality of
Bessel functions.

1 Legendre differential equation and its solution, Legendre 12

functions and their properties, Recurrence relations and generating
functions, Orthogonality of Legendre polynomials, Rodrigues’
formula for Legendre polynomials, Laplace integral representation
of Legendre polynomial,

Iv Hermite differential equation and its solutions, Hermite function
and its properties, Recurrence relations and generating functions,
Orthogonality of Hermite polynomials, Rodrigues' formula for

i

(¥ Scanned with OKEN Scanner
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of the program- |
ving- {Juestions related @ the following

oy BRer - will be maintained 0

problems will be solve

the Practical Notehook:

1. Problems solving for ord

Frobenius method. . _

2 PrnEIEms hased on Hyper metric diffcrentm_l equation.

3. Problems involving Bessel’s differential equation.

4. Problems related to Legendre differential equation.
Jution of Hermite differential equation.

5. Problems to find 50 ‘
6. Problems based on recurrence relations and generating

functions of Bessel's function.

7. Problems based on recurrence rela
functions of Legendre’s polynomial.
8. Problems based on recurrence relations and generating

functions of Legendre’s polynomial.

4 and record of thOsE

inary differential gqualions using

tions and generating

(B)The following practicals will be done using MATLABRB/
SCILAB/MAXIMA software and record of those will be
maintained in the practical note book:

|, Practical problems for plotting of the Bessel’s functions of

first kind of order 0103

@Y

Hﬂ,-ﬂ"‘:-‘—
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s problem :
first ang seoong kimf o find zergy of Bessp)'s functiongr | — —————

nd zeros of fipsy derivative of
Nd Legendre's polynomigl,
F plolting of Legendre pol ynomial

that all ind verifyin icall
[0,1]. o018 of Legendre Polynomial lies g ﬁ.?jﬁtﬂu 1
3. Practical p
Polynomig).

6. Practica) P
Polynomial,

7. Practical Problems related 1 realistic models involving

roblems relajed b0 coelficients nf Legendre

roblems based o plotting of Hermjie

Suggested Evaluation Methods
Internal Assessment: T
3= vy 20 EMM’
*  Class Participation: 5 >  Theory 50
. Sumdnwpresanmunn!assignmentmuizfﬂm test etc.: § Written
. Mid-Term Exam: 10 Examination
- Pra 10 = chﬂn!m 20
. Class Participation: #-;::Efﬂt:, : W:;d
. S-uminm’ﬂamnmatinﬂiva-vnmuh records ete.: 10 “m’,,im, .;.[ﬂ,,:
. Mid-Term Exam:
program
Part C-Learning Resources
Recommended Books:

L. E. Kreyszig (2011). Advanced Engineering Mathematics (10™ Edition). Wiley.
2. S. L. Ross (2007). Differential Equations (3" Edition). Wiley India.
3. W.W. Bell (2004). Special Functions for Scientists and Engineers. Dover Books on

Mathematics,
4. L.C. Andrews (1992). Special Functions of Mathematics for Engineers. Oxford
University Press and SPIE mﬁ-
ﬁ 4 W b | I
43 A/&L‘-"‘D /W
e eln \
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5. E D.Ranville (1960).

6. George E. Andrews

University Press.
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VAC-3

—

Session: 2024.25

Pard A- Tntroduct o

Subject

Mnihematics

Semester

Mame of the Course

Mathemntics in Indin: From Yedic Period (o Modern Times

Pre- isite for the course
(ifany)

Course Code 23V AC-308
Course Type: VAC
(CCMCC/MDC/CC-
LWSEEWHGFDEEFPG'AEFNAE}
Level of the course 10- 1590

MA

Course Learning Outcomes (CLOs):

t'n.

After completing this course, the learner will be abi

1. Have knowledge about the development of
mathematical ideas and techniques in  Indian
mathematics during Vedic and Ancient period. Attain
sufficient level of the historical background and
contributions of notable Indian mathematicians 1o
explore Indian knowledge system further.
2. Have deeper knowledge about development of
mathematics during the Medieval period. Theoretical
knowledge used in various branches of mathematics
like techniques of calculus and spherical trigonometry
found in the Kerala school of astronomy and

mathematics will be gained. Learn about the
biography and contributions of eminent Indian
mathematicians  during  this period and Indian
knowledge system as such,
3. Gain knowledge about development of mathematics
in modern period. Have knowledge of notable work of
Srinivasa Ramanujan and other mathematicians with
other aspects of the old and strong traditions of
mathematics in India. Familiarize with biographies of
!Mathz maticians in modern period.

45 /1/1 L:’“‘F} L

Mleelor @}Y
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4. Hve K,.m.rlndge: abo

ycir significance: m:::
iilustrious contribu

nmhﬂmalic'

| pd

Contnct Hours

Sy
15

Internal Assessment Marks e —— g

End Term Examination Marks _______________._-—-

Examination Time

3 Hours

gt the prestigious pmu;
; i e muak;

. ip the gubject of mat I8 ang

el AbEL P8 L oretical knowledge abouy

s of conlemporary Indian

Max. Marks: 50

e

Part B- Contens of the Course

Note: The cxaming
question by jaking coursc
{Question No. 1) will contin 7 parts
attempd 5 questions, selecting one question

r will set 9 questions asking two gquestions from &
learning ouiComes (CLOs) it consideratio

covering entire syllabus. The ex

each unit and one compulsory
n. The compulsory question
aminee will be required 1o

from each unit and the compulsory guestion.

Unit

Topics

Contact Hours

Anclent  Period: Development of Indian mathcmatics
during Vedie and Ancient period. Overview of the Vedic
period, Mathematical ideas in the Vedas and manuscripts in
Indian mathematics. Life, background, notable works,
mathematical  contribution of  Bawdhayana, i
Aryahhata, Brahmagupta, Bhaskaracharva, Mahaviracharya
and Lilavati.

Medieval Period: Kerala School of Mathematics,
Madhava of Sangamagrama, Nilakantha Somayaji,
Jyesthadeva: Overview of historical backgrounds and their

comtribution.

11

Modern Period: Srinivasa Ramanujan,
Satyendra Nath  Bose, Radhanath  Sikdar, P.C.
Mahalanobis, D.R. Kaprekar: Early life, Educalion,

Challenges, Achievfments and their contribution.

" ﬂ/glﬁ-

;._[u—j:-*:-*
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n
e e, 2 e
Modal, Absol Pres B i the prestigious Fichils
Pl € aned their significance. Diography and
ot wns ol Hlestrions mathematicians from  India:
:|,r mamyan Chandrasckhar, C.R, Rao, 5.8, Srinivasa
nradhan, Manjul Bhasgavn, Akshay Venkatesh, Harish-
Chandra and Shakumialn Devi,

- Suggested Evaluation Methods
Internal Assessment: End Term
*  Theory 15 Examination:
Class Participation: 4 =  Theory 35
5""_"“'““-‘-'1"]'1"555“1Htinnfa.ﬁsignmnt-'quirjclnm test etc.: 4 Written
Mid-Term Exam: 7 examination
Part C-Learning Resources

Recommended Books:

1. C. N. Srinivasicngar (1967). History of Mathematics in India. The World Press Pvi. Lid., Calcutia.

2 AK Ha.g{l'??ﬂ'}..ﬂ. Caelterral HEHDF_}' -prqr.ﬁmﬂfiﬁ ter Anctent India. Chaukhamba Orientalia,
Varanasi.

3. George Gheverghese Joseph (2016). fndian Mathematics: Engaging with the World from Ancient
fo Modern Times, World Scientific.

4. T.A. Sarasvati Amma (2007). Geomerry in Ancienr and Medieval India. Motilal Banarsidass
Publizshers Limited

3. 5. Balachandra Rao (1998). Indian Mathematics and Astronomy: Some Landmarks. Inana Deep
Publications

6. John Stillwell (2010). Mathematics and its History, Springer (Tncludes a section on Indian
mathematics)

7. Ramakalyani V. Sita Sunder Ram (2021). History and development of Mathematics in fndia.
National mission for Mathematics and DK Printworld (P) Ltd, New Delhi.

8. Gerard G. Emch (2005). Contribution to the history of Indian Mathematics. Hindustan Book
Agency.

9. R.B. Singh (2008). Origin and development of Mathematics. Vista International Publishing
House, New Delhi.

47 /A ./f\‘:,{&,L
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Subiject

SemesteT

mame of the Course

Course Code

Level of the course

Pre-requisite for the course {if any)

—

pleting this course, the learner

Course Learning Outcomes(CLOs): | After €M will be
able to:

1. Gain knowledge of facts, concepts and rules 10
calculate simple and compound interests. Understand
{he technical terms related to income tax and Equated
monthly installment (EMI) and then 10 apply their
enhanced technical and analytical skills 10 calculate
income tax for different level of income lax payee and
aware aboul how much they have 10 pay each month

on a loan. They will be able to compare the results and

discuss the impact of compounding on long term

savings.

2. Have deeper knowledge of profit, loss, work, time and
distance, coding and decoding inculcale technical and
cognitive skill in solving problems related to these, Alain
n procedural skill 1o solve real life problems related 1o ratios

s, 4
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ard progesrtions, Gain procedural and lechnical knowledge
W solve the practical problems of height and  distances

IIFiIlI_I; crntweepls of irgonomeiry,

X Auain techinical and engnitive akills o analye and solve
numerical based on the concept of scquence and series,
Arithmeile  Progression,  Geometric Progression,
permaitation and combination.

4. Develop cognitive skill o analyze the results of a sample
using measures of central tendency and  graphical
representation (pie charts, frequency polygons, ogive). To
design and conduct a survey on a relevant opic of their
choice {e.g., favorite leisure activities, dietary habits, etc.).
Have procedural knowledge to solve lincar programming

problems used in everyday life.
Credits Theory Practical Total
2 - 2

Contact Hours 2 - 2

Internal Assessment Marks 15 L5

End Term Exam Marks 35 - 5

3
Examination time 3 Hours Hours A
Part B- Contents of the Course

Instructions for Paper- Sciler

ions asking two questions from each unit and one

rning outcomes (CLOs) into consideration. The
The

Note: The examiner will set 9 quesl

compulsory question by taking course lea . ,
(Question No. 1) will contain 7 parts covering entire syllabus.

compulsory question _ ool
examinee will be required to attempt 5 questions, selecling one question from cach umiand 1

compulsory question.

¥, Al
;.J.u-ﬂ-'-"—' [Q};(
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Contacy :

Unit Topics Hours \
_—--_._ ; B
I Simple interest, Compound intesesl. Equated monthly instaliment
(EMI), Dircct tax caleulation.
: - 4
1l Profit and loss, Work, time and distange, Coding and flnml?lﬂur
Ratio and proportion, Trigonometry and ity applicalions,
Mensuration for practical purposes. \\
m Sequence and  series, Arithmetic — progression, Geometric | 8
progression, Permutation and combinations (simple problems).
v Mcan. Mode. Median, Standard deviation, Variance. Bar graphs, &
Pic charts, Frequency polygons, Ogive.
Linear equation in two variables. Linear programming problems
(LPP); Graphical solution.
Suggested Evaluation Methods
Internal Assessment: End Term
= Theory 15 Examination:
. Class Participation: 4 Theory 35
. Scmjnufprcmnm[inwmignmenumiﬁclm test ete.: 4 Written examination
. Mid-Term Exam: 7
Part C-Learning Resources
Recommended Books:
1. R.5. Aggarwal [ZDIZZ}. Cuaantitative Aptitude. S Chand & Company Limited, New Delhi.
2. Jﬂﬂ"ﬂhﬂ:;? l}:In-:T‘ukII;I::t (2022). How to Crack Test of Reasoning in All Competitive
Exams. ions.
3- :, Eu;rﬂa{mﬂ}é“ﬂmmmf@ Apiitude (7" Edition). Mc Graw Hill Publications.
: F-|;|}Ji.|;:ati :::n (2016). Quantitative Aptitude and Reasoning (3™ Edition). PHI
3. R.5. Aggarwal (2018). A Modern Approach to Lopi :
6. Richa Agarwal (2019). How to Crack Test ﬂfﬁrﬁflmf_ﬂeﬂ?nmg 8. Fi‘ta_.nd,
metic. Arihant Publications.

. AP

,\Jw""’.——
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r __SEC3
Session: 2024-25
Part A Introduction
SUEJ]E‘-'."-I. Munthematics
Semester =
Name of the Course Caleulation Skills with Vedic Mathematics-I1
e B23-SEC-303
Course Type: SEC
(CCMCCOMDC/CC-
M/DSEC/VOC/DSEPC/AEC/VAC)
Level of the course 100-199
Pre-requisite for the course NA
(if any)
Course Learning Outcomes(CLOs): | After completing this course, the learner will be able
to:

1. Gain the knowledge to perform multiplication,
division, HCF, LCM and factorization of
polynomials using Vedic Sutras. )

2. Have the procedural knowledge 10 apply Vedic
sutras to solve linear ecquations, quadratic
equations and simultaneous equarions.

3. Have the knowledge and understanding of the
concepts of Vedic Geometry and Trigonometry.

4. Attains the cognitive and technical skills 1o
use Vedic suras and upsutras for  solving
Algebra, Calculus and Geometry problems with
speed and accuracy.

CLO 5 is related to the practical
components of the course.
Theory Practical ] Total
Credits 1 3

ﬂ 2
%V 5l /rl /l:_fp L,
Nleeb—
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|| Contact Hours 2

J Internal Assessment Marks 15
End Term Examination Marks 35
Examination Time JHrs

Max. Marks:75

Parit B-Contents of the Course
Instructions for Paper- Setter

Note: The examiner will set 9 questions asking two questions from each unit apg one \
compulsory question by taking course learning outcomes (CLOs) into consideration, The
compulsory question (Question No. 1) will contain 7 parts covering entire syllabus, The
examinee will be required to attempl 5 questions, selecting one question from each unit and the

compulsory question.
Unit Topics Contact -\

Hours

I Multiplication (Quadratic expressions of single variable), 8
Urdhwatirygbhyaam Method, Combined Operations.
Division and Factorization: Division (Divisor: Linear
expression of single variable), Factorization (Quadratic
and cubic polynomials of two variables) , Faclorization
of quadratic polynomial containing more than two
variables.

11 Solution of Simple Equation, solution of linear equation in one 8
vaniable, solution of linear equations in two variables, solution
of quadratic equations,

Solution of simultaneous equations.

I LCM and HCF of polynomials. Concept of Baudhayana Number 8
m of an angle, Multiplication of a constant in a BN, BN of|
entary angles, BN of sum and diff, +
angle, BN of halfangle, e

PSR
i
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v Pythagorean triple. Trigonomeiric relation for hall, taice and | "
lhﬂEF of angle. sum, difference of angles using teiples
Vedic Geomeltry: Angle between twa lines, perpendicular
distance of line from a poin.
AP Y
!\h_l.h-’h-—
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vill set 4 questions al the time of practical
o (CLOs)

l_-___._-—-_-_._.-

R - R

learning oulcomes

will be required 10 50
be done O the basis of

The examing

by taking course "

uxmninnlinn
gion. The exa minee

into considera
¢ evaluation will

questions. Th o b
and written examinalion.

practical record, viva-voce
o the following

. ians  related
olving-QuesLions SR e

5
iy be solved and record of thos

roblems will
Euaimaine:d in the Practical Note Book:

1. Multiplication of algebraic polynomials.
2. Division of two polynomials.

3. Factorization of quadratic and cubic
polynomials intwo or more than (Wo
variables.

LOM and HCF of algebraic eXpressions.
Solution of linear equations of one

and twovariables.

Solution of quadratic equations.

Solution of simultaneous equations.
Trigonometric relation for twice of angle.

. Trigonometric relation for thrice of angle.
10. Sum and difference of angles using triples
11. Angle between two straight lines.

12. Perpendicular Distance of line from a point.

o s

S =

Suggested Evaluation Methods

;Q“/ /ﬂ/ﬂh o\

F'L..-f.__-fl-:ﬁ..._
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I_I:tt«!rl'ml Assessment:

- Thenry 15 End Term
: Elaﬁ;ﬁ Participation; 4 F::amillle;u“;y as
Seminar/ Presentation/assignment/quiz/class test cie.: 4 Written
b Mid-Term Exam: 7 Examination
- Practicam 8 ~ Practicum 15
® l.'_‘:]ﬂs?. Participation: E:E.—;ME::::;:I“-
L 5-!:311lnur.."Dr:n:lml!ttmlimWivu-uum.anh records ele: § “an-]rnali-nn.
® Mid-Term Exam:
Part C-Learning Resources
Recommended Books:

1. U. S, Patankar and S. M. Patankar (2018). Elements of Vedic Mathematics. T'TU Press.
2. V.Singhal (2014).Vedic Mathematics for all ages. Motilal Bunarsidas Publishers.
3. R.K.Thakur (2013).The Essentials of Vedic Mathematics. Rupa Publications. New

Delhi.
4. P.Tiwari and V.K. Pandey (2012). Vedic Mathemarics - Modern Research Methods.

Campus Books International.

S. K. Kapoor (2006). Vedic Geometry Course. Lotus Press.
A. Gupta (2004), Power of Vedic Mathematics with Trigon
House.

7. S.B.K. Krishna Trit

ometry. Jaico Publishing

o

haji(1990). Vedic Mathematics. Maotilal Banarsidas, New Delhi. |
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SEC-3

Session: 202425

Part A = Introduction

I
IMmhc-rmthﬂ

[ Subject

/ PR ] 1

/ MWame of the Course

! Learning MATLAB Skills
/ Course Code ] B23-SEC-324

CourseType: SEC
(CCMOCCMDC/CC-
M/DSEC/VOC/DSE/PC/AEC/VAC)
Ll.ﬂ"ﬂl of the course ’:emew o
Pre-requisite for the course (if NA
any)

Course Learning Outcomes{CLOs): After completing this course, the learner will be able to:

1.

3.

Gain theoretical knowledge about memory and
file management, basic flow contrals, MATLAB
program development environment that wil help
o develop programming skills and techniques to
solve problems.

Have procedural and technical knowledge
required for matrix generation, MATLABR,
graphic features and irs applications,

Gain procedural knowledge of MATLAR in

ISR

r\_j'g.a.-ft-ﬂ-._
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e

Providing skill o solving polynomial, slgsbiakc

ancl trnscendental cquations, system of linear

ceuations, ordinary differential edquations used in
inlerdisciplinary ficlds,

4, Hawve knowledge of tools in MATLAE used for

: numerical differentiation, numerical integration

andl 1o lcarn cognitive and  technical skills
required for application of these in amalysis of
various econbmical, commercial, and statistical

problems.

CLO 5 is related 1o the practical 5. Develop cognitive and technical skills o use
component of the course, MATLAB 1ools in solving various data handling

problems related with multidisciplinary subjects
and bridge the skill gap. Learn tools and built in
functions of MATLAB/Scilab in solving stated
problems. Learn technical skills and understand
how to analyze all the results graphically in a very

ERASY Manner.
Credits Theory Practical Total
2 1 3
Contact Hours 2 2 4
Internal Assessment Marks 15 5 0
End term Examination Marks 35 20 55
/ Examination Time 3 Hours 3 Hours

Max. Marks:75

Part B - Contents of the Course

Instrugtions for Paper-Selter
57 VJ___F,L
APPE g

,r\l‘u«‘:_
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estions asking wo questions fm.m each upjy o
king course jearning outcomes (CLOs) into mnm%%ﬁ_m&
by laki

1) will contain 7 parts covering entire Sh'l!ahm“h"

selecting one question from each unit ang k)

i i u
Note: The examinel will set 9 4

compulsory question

compulsory question (Question No.

minee will be required 1o attempl 3 guestions,
oxa

compulsory question.

i Contact

Ust Topies Hours

starting and quitting a MATLAB session, Desktop | 8

1 Introduction, :
command window,

ools and development environment:
command history window, work space current directory, edit
window, figure window, help feature. Types of files, Platiorm
dependence, Search path.

Control flow and operators, Hierarchy of operations, buill in

functions, Round off functions, controlling command window

input and outpul.

1 Matrix generation, Array operations: Matrix arithmetic| 8
operations, Array arithmetic operations, transposing a matrix,
reshaping matrices, concalenating a matrix, special matrices viz.
eye, zeros, ones, rand, randn, diag, diag etc., vector peneration
using linspace, logspace.

I Basic plotting: creating simple plots, adding title, axis label, and
annolations, multiple data in one plot, specifying line style and
colors, figure tools, plot editing mode,
graphs, modify the Eraph 1o enhance
plots in one figure,
and surface plots,

using function to edit
. the presentation, multiple
visualizing functions of (o variables: mesh

o g
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] ¥ I DI !H"I" 1] "ri 5 CVilimm
} iﬂlS ; yl“
o,

integration i

g (using MATLAR command),  polynomial
Hlerentintion (using MATLAR command)
polynomials, |

Evaluation of

!
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Practical \

the time of practical | ag

sel 4 guestions #l
learning OULCOMES (CLOs)

The £ amyince Wi I

——

cxamination DY faking cour i ep——" i
iderali Tie cxamine

i spsideralion. 1 ‘

o aluation will be done on the basis of

twp problems. The cv

rd. viva-voce, write up and execution of the

practical reco

progrant.

¢ done using MATLAB/

racticals will b
The following p - i i

SCILAB software and record ©
maintained in the practical note hook:

1. Practical jop  demonstrate components in
MATLAB/SCILAB environment. _

2. Practical 1o demonstrate tool boxes in
MATLAB/SCILAB environment. .

3. Practical o demonstrate windows in
MATLAB/SCILAB., ;

4. Program to generate odd/even numbers. . _
Practical to demonstrate basic matrix pperations | -

(addition, subtraction, multiplication,  transpose,
determinant, concatenation etc.). o
6. Practical to find inverse of a matrix using built-in

function.
7. Practical to find roots of an equation using built-in

function.
I8. Practical to add title, axis labels, line style, color,
annotations etc. to a figure/graph.

9. Practical to demonstrate integration and
differentiationscommands.

10. Practical problems for solving differential equations.
11. Practical to demonstrate integration and differentiations
commands.

12 Practical Problems for solving differential equations.

ﬁI}‘;fDLj
M_ﬂ/‘
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[ Suggested Evaluation Methods

In}“?:;o Assessment; End T
ry 15 ‘nd Term
- Clﬂs§ Participation: 4 b:.miqﬁj:;
= SE'_“‘"'W-'rmenln!iun.-’ns;signmcm."quiﬂdms test ete.: 4 35
* Mid-Term Exam: 7 Written
S Pogod Examination
ol N » Practicam 20
Clasgs Participation: Lab record, viva-
* Seminar/Demonstration/Viva-voce/Lab records etc.: 5 voce, write up and

execution of the

* Mid-Term Exam:
program

Part C-Learning Resources

Recommended Books:
Stephan J. Chapman (2020). MATLAB Programming for Engineers (6" edition).

2. ﬁﬁlﬁfgﬁnﬂﬁmn}. A concise introduction to MATLAB (2 edition). Tata
Eg%a:pfi'gﬂﬁdﬁgﬂi::ﬁnm of Numerical Analysis (2™ edition). Cambridge University
4. g:r;"r;n C. Chapra (2011). Applied Numerical Methods W) MATLAB (3" edition). Tata
3 ;iuciaml;l::thag del;ﬁli;l cl:_"':l:‘r:fiflg S{arred with MATLAB:A quick introduction for scientists
T;":Eisﬁﬂ;m éLL::l :;ﬂ;“;:;:f:a {2009}, MATLAB and Its applications in
ﬁ:f;:::tnir Eﬂ f::::::ﬁ?a:“?;iﬂTLﬂﬂ 7, 1e (1" edition). Pearson Education

nd- 5 o= E
8 IH;:: E. Herniter (2000). Programming in MATLAB (1% edition). Cengage Learning

1.

P

N
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[~ o Lpssiond
=1 part A — Introduction
_-_._-_-_._._.—l—'_'_-_._._.__._'_._,—-—'_'_-_._
wathemalics tll
I \
Sulgect —-——-——-—-—-—[F-—
| T e——
Scmesler
e ———
Course Quantitative Aptitude
Name of the Cour
Course Code B23-5EC-326 \
‘o
EC \
G RDCICC 8
(CCM : 1
MJDSEG"\’DG-'I}SEFPD'AEW.&
C)
200-299

Level of the course

Pre-requisite for the course (if |NA
any)
Course Learning Outcomes(CLOs):

After completing this course, the learner will be ahletn-_:
1. Comprehend the formulation of equations for  specific
mathematical problems and use mathematical skills o solve those.

2. Acquire the procedural knowledge to analyze and solve
problems related to trains, boals and streams and apply those in

real life situations.
3. To get deeper knowledge and understanding of concepts of
Simple interest, Compound Interest, Partnership and use thi
procedural knowledge to perform assigned tasks of solvi
suchproblems.

4. Familiarize and get acquainted with various measures of

central tendency and using cognitive skills to choose better
of these for the available data and draw the

inferences/results.
CLO 5 is related to the practical 5. Attain a range of cognitive and technical skills to analyze
component. and comprehend various numerical concepts, e.g,

Formulation of equations, S.1. & C.L, Set theory etc. and

apply these learned skills and techniques to solve daily life
mathematical problems

A Y

Ittt
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M
—[:;E_[_h:;s___-___-_-_-_-_-___-___- cly, Iﬂglﬁ"_‘r and well in lime,

-_-_-_-—-—-_-_
Theory Piactical Total
Contact Howurs s I 3
2
. 2
ternal Assessment Marks 15 4
! 5
End Term Examination Marks 35 S
____-—_—__-_
Examination Time 3 Hours 3 Hours
Max. Marks: 75

Part B- Contents of the Course

Instructions for Paper- Setter
Note: The examiner will set 9 questions asking two questions from each unit and one compulsor
question by taking course learning outcomes (CLOs) into consideration. The compulsory questio
(Question No. 1) will contain 7 parts covering entire syllabus. The examinee will be required t
atlempt 5 questions, selecting one question from each unit and the compulsory question.

Unit Topics Contact
Hours

I Linear Equations, Quadratic equations, System of algebraic| 8
uations in two variables and their applications in simple

roblems.
11 ime and distance: Problems based on trains, Boats and Streams, 8
Pipes and Cistern.
Ml | Simple interest, Compound Interest, Partnership. 8

[Basic idea of set theory to solve practical problems.

v asic idea of Permutations and Combinations. Events and 8
ple space, Probability.
ta interpretation: Raw and grouped data, Bar Graph, Pie

Chart, Mean, Median and M
e Aptlh QY
kot
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The examiner will set 4 guestions al the time of practical \
examination by taking course Jearning outcomes (CLOs) into

consideration. The examinee will be required to solve 2
questions. The evaluation will be done on the basis of

practical record, viva-voce, written examination.

Problem Solving- Questions related to the following

problems will be solved and their record will be maintained in
the Practical Notebook:

1. To solve problems related to clocks.

2. To write the date of birth of your family members and
determine the day of their birth.

3. Compare the simple interest and compound interest for a

given amount deposited for fixed time at a fixed rate.

4. Problems related to upstream and downstream of boat.

5. Write down the sample space for tossing three coins one by
one and determine the probabilities of occurrence of all
possibilities of heads.

6. Problems related to partnership.

7. Draw Venn Diagram for the following

(i)Union of sets

(ii) Intersection of sets

(ifi)Difference of sets

(iv) Symmetric difference

(iv) Complement of a set,

8. Draw a bar-graph for the percentage of expenditure
occurred on miscellaneous heads ( atleast 5 items) for your

family income and write your observation in respect of bar-

A Al Y
Yo e
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graph,

9. Draw a pie-chari by taking data of problem (8).

10. Taking the annual export data for three companies for last
six years , draw a line- graph.

1. Write atleast two differen practical problems related to
sel theory and solve them with the help of venn-
diagram/formula.

12. Problem solving related to pipes and cisterns.

13. Problem solving related 1o determination of time taken
by two trains of given lengths, to cross each other, when
their speeds are given.

14. Problem solving related 1o permutation and combination.
15. Problems involving formulation and solution of quadratic
equations in one variable.

16. Formulation and solution of realistic problems o solve
system of linear equations.

17. Draw the following:

(i) linear equation x =a

| (i) } linear equation y =a

(i) linear equationa x +h y = c.

18. Draw a graph for system of equations ax +by=c;dx
+ey=f (ab,c d are real numbers) taking suitable values
for a, b, c,d, e, f and depict the

(i}Unique Solution

(ii) No Solution

(iii) Infinitely many solution.

Also stale the condition for general systema x +by =c; d x +
e y = f to have all three possibilities for solution (Unique
Solution, No Solution &Infinitely many solution).

.

T
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e prm—— r:;nlu:ﬁﬂm_ninmndn
S e T - End Term __‘—-lll
" internal Assessment: Examinntinn:
> Thrnr.ﬁllf' NS ¥ Theory 35
(lazs rarlicipralinT: . o : ritten
: Geminaf Prese n::niun."-.n:amwmw.n1."qu1m.]nﬁﬁ test el 4 Fxgmmination
s Mid-Termi Exam: 7 , Practicam 20
Lab record, viva-
= [rracticum 5 el
s Class Pariicipaiion: 5 yooe, write up-
. scmin:r.-'!‘lsmuﬁtr:l:inm"h’ va-vooe/Lak reconds €LC.
port C-Learning Resources l
e — _______________..—-—-—-—'—'_'_'_
ccommended Books: o )
ft_ R S. Aggarwal (2022). (uanditative Aptitude. S Chand & Company Lnn_u-:r.!_. Mew Delhi.
3. A Guhz (2020 {Eumufmn‘w.»tplirmfe ( 7 Edition). Mc Graw Hill F!;blu:al.mns.
3. V.Dyke, ], Rogess and H. Adams (2011). Fundumentals of Mathematics, Cengage
Learning-
4. AS. Tussy, R.D. Gustafson and D. Koenig (2010). Basic Mathematics for College
<. Brooks Cole.
5. €. C.Pinter (2014). A Book of Set Theory. Dover Publications.
6. G. Klambauer { 1086}, Aspects of caleulis. Springer-Verlag.

iy
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CC-5MCC-9 Sequences and Series

Session: 2023-24(5cheme), 2025 26{Svllabus)

Pari A = Introduction

Subject

Maihemaiics

Semester

v

Name of the Course

Sequences and Series

Course Code B2Y-MAT-501
Courge Type: CC/MCC
(CCMCCMDC/ICC-

- MDSECVOC/DSEPC/AECVA
)
Lavel of the course 300-399

F:r::—mquisi.te for the course
(ifany)

| CourseLeamingQutcomes(CLO)

CLO 5 is related 1o the practical
component of the course.

Alter completing this course, the learner will be able

(%

1. Understand basic concepts of real number system, el
theory and preliminary results on neighbourhood of a
point, interior and limit points, open $ets, closed sets eic

2 Learn about denumerability of subsets of real numbers,
sequences, their limits, boundedness and convergence

Determine the convergence and divergence of a sequence

Understand Cauchy sequence and Cauchy general
principle of convergence of sequence. )

7 Afttain skills 1o determine Convergence of a series of
real numbers by applying various [ests 1
4 To know absolute and conditional convergence ol
alternating  series and apply theory to check the
convergence of arbitrary Berics.

5% Artain cognitive and technical skill reqqfired to check
ihe convergence ol sSequences and infinite series and
verify the same by applying various available tests and

1o0ls.
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al=
Crodus Theory Peactical L e O
3 ' 4 ™
Contact Hours 3 2 : -
Internal Assessment Marks 20 10 30
End Term Examination Marks a0 20 i
Examination Time 3 Hours - 3 Hours

Max Marks: 100

Partl-Contentsoflthe Course

Mote: The examiner will set 9 questions asking two questions from each umit and one
compulsory question by taking course learning outcomes (CLOs) into consideration. The
compulsory question (Question No 1) will contain 5 parts covering entire syllabus. The
examinee will be required to anempt 5 questions, selecting one question from each unitand the

Instructions for P = ter

compulsory question.

Llmin

Topics

Contact
Hours

Boundedness of the set of real numbers, Least upper bound and
Greatest lower bound of a set. Archimedean, algebraic and
ordered properties in 0. The real number system as a complete
ordered field. Neighbourhoods, interior points, solated points,
limit points, Open sets, closed sets, interior of a set, closure of a
sel n real numbers and their properties. Bolzano-Weierstrass
theorem. Open covers, compact sets and Heine-Borel theorem.

12

Denumerable and non-denumerable sets, Denumerability of
integers, rationals and non-denumerability of real numbers.
Sequences: Real sequences and their convergence, Theorems

on limit of sequence, Bounded and monotonic sequences,
Cauchy's sequence, Cauchy general principle of convergence,
Subsequences and subsequential limits, Limit superior and limit

inferior.

12

1

Infinite series: Convergence and divergence of Infinite Series,
Comparison tests of positive terms infinite series, Cauchy’s
general principle of Convergence of serws, Convergence and
divergence of geomeinc series, Hyper Harmonic serws ar p-

serics, D-Alembert’s ratio test, Roabe’s tesl, Logarithmic test,
Cauchy’s nth root test, De-Morgan and Bertrand's test, Gauss

12
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Test. Cauchy’s integral test, Cauchy’s condensation tesl.

v

Allernating series, Absolue and conditional convergence,
Letbnitz test

Arbutrary series, Abel’s and Dirichlet’s test, Inserion and
removal of parenthesis, Re-nrrangement of lerms in @ scries,
Riemann’s re-arrangement theorem and Pringsheim’s (heorem

(statement only). Cauchy product of series (definitions and
J examples only).

Practical

The practical compenent of the course has two parts, Problem
Solving and Practical's using Mathematica/
satlabMaple/Scilab! Maxima elc. sofiware. The examines
will set 4 questions at the time of practical examination asking
two questions from the part (A) and two queslicns from the
part (B) by taking course learning outcomes (CLOs) o
consideration, The examines will be required 1o solve one
problem from the part (A) and to execule O0E problem
successfully from the part (B). Equal weightage will be given
1o both the parts. The evaluation will be done on the basis of
practical record, viva-vaLE, write up and execution of the
Program.

{A) Problem Solving- Qruestions related to the following

problems will be solved and their record will be maintained n

the Practical Naotebook:

1. Problem demonsiraling that the set of rational numbers %
not order complete.
2 Practical problems on finding lub and glb of a set

3 Problem solving 10 find limit point of a set using Belzano
Weicrstrass Theorem.

Problems solving uSIng
Practical problems demonsira

MONOIONE CONVETERee fhenrem
ting the use of Cauchy's first

s

30

S

Cal
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for convergence of sequences.

and secongd theorems _
| superior of a

6. Problem solving on linut inferior and limi
SEUECe. o
7. Practical problems on convergence/divergence g positive
term series demonstrating the application oF  Waus
convergence 1ests,
B Prablemsolving on
(1) conditional convergence and
(k) absolute convergence of an alternating series.
9 Practical problems 1o demonstrate
10 Cauchy product of two convergent series need not be
convergent
1. Cauchy product of two divergent series need not be
divergent.
12 Practical problems demonstrating the denumerability of the
cartesian product of denumerable sets
13, Demonstrate  the non-denumerability of the set of
rrationals,
(B)The following practicals will be done using

Mathematica/ Matlab/Maple/Scilab/ Maxima ele.soltware

and also verify results by applving various CONVErgence
tests. Their record will be maintained in the practical note
Iboolk:

I. Testing the convergence of infinite series of positive terms
by the use of sequence of partial sums.

2 Testing the convergence of an infinite positive term series,

3. Testing the absolute convergence of an alternating series
and comment about conditional convergence.

4. Practical problems on the convergence of series with
arbitrary terms.

3 Testing the convergence/divergence/oscillation behavior of
seguences ol real numbers

6. Determine the lub and glb of the subset of real numbers

and observe whether they belong 1o the set or not

(¥ Scanned with OKEN Scanner



Suggested Evaluation Methods

InternalAssessment: End Term
= Theory 20

Examination:
e Class Participation: 5

- Theory S0
« Seminar/presentation/assignment/quiz/class test etc.: 5

Written Examination
o Mid-Term Exam: 10 ~ Practicum 20
= Practicum

Lab record, viva-
+ Class Panicipation; m::ur' ﬂi;'lfh:mj
s Seminar/Demonstration/Viva-voce/Lab records etc.: 10 m:ﬂ a:‘:n
* Mid-Term Exam: i

PartC-Leaming Resources

Recommended Books:

1. T. M Apostol (2008). Mathematical Analysis: A Modern Approach to Advanced Caleulus.
Pearson Education. |

3 Charalambos D. Aliprantis& Owen Burkinshaw{ 1 998). Principles af Real Analysis (3rd
edition). Academic Pres |

1 Robert G. Bartle & Donald R. Sherbert (2015). Introduction 1o Real Analysis (4th

edition) Wiley India. |

4 Gerald G. Bilodeau, Paul B Thie& G. E. Keough (2015). An Introduction to Analysis (2nd
edition), Jones and Bartlett India Pvt. Ltd _

5 E Hewitt & K. Stromberg (2013). Real and Abstract Analysis. Springer-Verlag

6. K. A Ross (2013). Elementary Analysiss The Theory af Calenlus (2nd edition). Smngu‘.
7 Walter Rudin. Principles of Mathemancal Analysis (3rd edition), Tata McGraw HLlI._

2 R. R Goldberg (1970). Real Analysis. Oxford & 1. B. H. Publishing Cu...New Delhi

9. Shanti Narayan & P. K. Mittal (2005). A Conrse in Mathematical Analysis . S, Chand and
company, New Delhi. | _

10. fr: Malik & S. Arora(2021). Mathemaiical Analysis. Wiley Eastern Lid., Allahabad.

(¥ Scanned with OKEN Scanner



MCC-10 Mechnma:s-l

|

Seesiom: 2023-24 (Scheme), 2025-26 (S¥1 abuy)
PartA - Introduction
Subject Mat hematics
Semester Vv
Name of the Course Mechanics-1
Course Code B23-MAT-502
CourseType: MCC
(CCMCCMDC/CC-
MDSECVOC/DSEPC/AECYAL)
Level of the course 300-399
Pre-requisite for the course Mathematics as a subject at level 5.0
(ifany)
CourseLearmngOutcomes(CLO): After completing this course, the learner wall be able to:

1. Comprehensive, factual and theoretical knowledge of
the basic concepts of forces, their resultant, moments
and couples and to attain the problem solving skill for
scientific problems.

2 Have deeper knowledge and understanding of the
concepts of friction and laws of friction, centre of mass
and centre of gravity and to solve problems related 1o
these concepts.

3 Gam knowledge of concepts of dynamics like
velocity, acceleration and angular  velocity, simple
harmenic motion and to develop the skill of solving
simple dynamical problems within the chosen fields of
learmng.

4. Understand and learn the problems bused on concepts

of Newton's laws of motion, work, power, energy and

apply them to solve related problems in real life.

I

0g"

(¥ Scanned with OKEN Scanner



13uuedS NINO Yum pauueds )

CLO 5 15 related to the practical
component of the course

3. Toattan cognitive and lechnical skills required for
solving practical problems and case studies related 1o
forces, couples, moments, velocity, acceleration, simple
harmonic motion, Newton's laws of motion, power and
energy. Have hands on skill to ereate simple program in
MATLAB/SCILAB or other softwares to calculate
resuftant of forces, acceleration, velocity, coefficient of!
friction, angle of friction, work done, energy and power

Credas Theory Practical Total
K| | 4
Contact Hours 3 2 5
Internal Assessmemt Marks 20 10 M
End term Examination Marks 50 20 0
Examination Time 3 Hours 3 Hours
Max. Marks: 100
PartB-Contentsalthe Course

The examiner will set 9 guestions asking two questions from each unit and one compulsory
question by taking course learning owtcomes (CLOs) into consideration. The compulsory
question (Question No. 1) will contain 5 parts covering entire syllabus. The examinee will be
required to attempt 5 questions, selecting one question from each unitand the compulsory

i for Paper-

quEsLIoN.
Unit Topics Contact
Hours
I Composition and resolution of forces, Parallel forces, | 12
Moment of force about a point and a line, Couple, Moment
of couple about a point and a line.
1! Concept of friction, Laws of friction, Concepts of centre of| 12
mass and centre of gravity, Cenire of gravity of a umform
arc, plane area and solids of revolution.

@wﬁﬂ-y«,ﬂ
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: —ve radial| 12 )
1M Velocity and acceleration of a particle along & curve o
and transverse components, tangential . d |
- ¢ oan
components, Relative velocity, Angular velocity
acceleration, Simple harmonic motion, Elastic string.
2
|
v Newton's laws of motion, Work. Power and Energy.
Practical
30

The practical component of the course has two pans.
Problem Solving and Practical’s using MATLAB/SCILAB
software. The examiner will set 4 questions at the time of
practical examination asking two questions from the part
{A}) and two questions from the pan (B} by taking course
learning  outconmes  (CLOs)  ndo consideration.  The
examinee will be required 1o solve one problem from the
part (A) and to execute one problem successfully from the
part (B). Equal weyghtage will be given to both the parts
The evaluation will be done on the basis of practical
record, viva-voce, write up and execution of the program.
(A) Problem Solving- Questions related to the following
probilems will be worked out and record of those will be
maintained in the Praciical Notebook:

| Practical problems to find resultant and resolution of

forces.
2 Practical problems based on Lami's theorem and its

CONVErse.
3. Practical problems on equilibrium of a number of

concurrent forces.
4 Practical problems to find moment of couples.

v
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5. Practical problems on motion of a particle attached to an
elastic string,

6. Practical problems on motion of twoe bodies connected

by a string,

7. Practical problems based on principle of conservation of
enerLy.

(B) The Tfollowing practical will be done using
MATLAB/SCILAB or other soliwarves and record of
(those will be maintained in the practical note book:

1. To find magnitude and resultant of given forces.

2. To find ratio of magnitude of forces using Lami’s
theorem.

3. To find coefficient of friction, resultant friction,
angle of friction.

4. To find limits between which a force lie in order to
keep a body in equilibrium on a rough inclined
plane.

5. To find magnitude and direction of velocity,
acceleration along a plane curve.

6. To find magnitude and direction of radial velocity,
transverse velocity, radial acceleration, transverse
acceleration along & plane curve.

7. To find magnitude and direction of tangential
velocity, normal velocity, tangential acceleration,
normal acceleration along a plane curve.

4. To find work done by a constant force, variable
farce and in stretching an elastic string,

o Ta find rate of doing work {power),

10, To find kinetic energy and potentinl energy of a
body.

i
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uggested Evaluation Methots

: End Term
Examination:
Internal Assessnents o Theits: &
= Theory 200 ‘ iyt
Class Partipation: 3 : 1. 5 n
: SemiluTln'p,mnmljgm'nsmgllml.'ml"qmz.'rc]ass fest© Exa I:'l‘lII"IﬂIIiIﬂ
. Mid-Term Exam: 10 e me-:jm::w_zn
= Practicum 10 Labwtﬂ_mru it
. Class Parcipation: Sitie 0 voce, Wrt fph
. Senuh.-l.r."[)e|11m!$lra!.m|1-""-."h-n--.-nm'mh recoras elc. execution of the
* Mid-Term Exam; program

PartC-Learning Resources

e

Recommended Books:

L.

g

8 SL Loney (1995). An Elementary Treatise on Statics, Radha Publishing House,

10. RS Virma (1962). A Text ook af Stavics, Pothishala Pvt, Lid
11.) L. Synge & B. A. Griffith (1949). Principles of Mechanics, MeGraw-Hill

. RudraPratap (2010). Gerring Started with MATLAB:A quick introducrion _for scientists

Stephan J. Chapman (2020). MATIAB Programming for Engincers (6™ edition).
Cengage Learming.

William Palm L {201 7). A concise introduction to MATLAL (2" edition). Tata
Megraw-Hill Education

amd engineers. Oxford University Press.

A. S Ramsey {2009), Srancs. Cambridge University Press,

A S Ramsey (2009), Dywamics. Cambridge University Press,

5L Loney (2006). An Efementary Treatise on the Dynamics of a Particle and of Rigid
Bodies. Read Books

A P. Roberts (2003). Stavics and Dynamics with Rackground in Mathema .
Cambridee University Press

P.L. Srivastava (1964), Llementary Dynamics. Ram NarainLal, Beni Prasad Publishers
Allahabad.
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DSE-2 Linear Programming

Session: 2023-24 {Sehieme), 2025-26 (Sylla hus)

Part A — Intreduction

subject

Mathematics

Semester

v

Name of the Course

Linear Programming

Course Code B23-MAT-503
Course Type: DSE
{CCMCCMDCHCC-
MDSEC/VOC/DSEPC/AEC/VAC

)

Level of the course I00-399

Pre-requisite for the course
(if any)

Mathematics as a subject at level 4,0

Course Learming Outcomes (CLOs);

Aflter completing this course, the learmner will be able
[P H
1. Understand the concepts of linear programming

problems (LPP} and all other associated concepts.
Learn to analyze and solve linear programming
problems of real life situations using graphical

method.
2. Have the procedural knowledge of Simplex

method and atinin the skills 1o apply knowledge of
simplex method in solving real life LPP. Leam the
techniques of Two-phase method and Big-M
method.

1 Understamd the conceps of dual problems, duality

theorem and to attain skills 1o solve linear
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plems by making use ot‘m

programiming pro

thearent

Have the proced ural knowled

| | roblems and Assignment problems. Acquire the
; different

colve these problems by using

ge of Transportation

skills o

LPP methods

technical skills required to

; , Attain cognitive and
CLO 5 is related to the praciical 5. E ; _ i s iricar
component of the course analyze scientific and social problems

programming problems and solving them by
applying learnt techmiques.

Credits Theory Practical Taotal
3 | 4
Contact Hours 3 2 c
Internal Assessment Marks 20 10 30
End Term Examination Marks 30 20 70
Examination Time 3 Hours 3 Hours
Max. Marks: 100

Part B- Contents of the Course

Instructions for Paper- Setter

Note: The examiner will set 9 questions asking two questions from each unit Andl e
compulsory question by taking course learning outcomes (CLOs) into consideration, The
mnmglsm}r question (Question Mo. 1) will contain 5 parts covering entire syllabus. The
examinee will be required to attempt 5 questions, selecting one question from each unitand the
compulsory question

Unit Topics Contact
Hours
| Linear Programming Problems: Definition, Objective 12

ﬂ-fnctiﬂ_ln. Constraints, Canonical and standard forms,
Ciraphical approach for selving some linear programming
problems, Limitatons of graphical method,
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{'unv_:x and polyhedral sets. Extreme poims. Basie
solutions, Basic feasible  solutions Correspondence
between basie feasible solutions and extreme points

I

Theory of simplex method, Concept of initial basic
feasible solution, Optimality criterion, Improving a basic
feasible solution, Unboundedness
Simplex algorthm and s tableau format, Artificial
vanables, Two-phase method, Big-M method Relation
between maximization and  munimization problems,

Solving linear programming problems using simplex
alzorithm

12

111

Formulation of the dual problem, Duality theorems,
Unbounded and infeasible solutions in the primal, Solving
the primal problem using duality theory.

12

v

Transportation  Problem: Definition and  formulation,
Methods of finding initial basic feasible solutions, North
West  cormer  rule, Least cost method, Vogel's
Approximation method,

Assignment  Problem:  Mathematical formulation  and
Hungarian method of solving.

Practical

The practical component of the course has two parts,
Problem Solving and Practical’s using MATLAB/SCILAB
or other Statistical software The examiner will set 4
questions at the time of practical examination asking two
guestions from the part (A) and two questions from the part
(B) by taking course learning oulcomes (CLOs) into
consideration. The examinee will be required to solve one
problem from the part (A) and to execute one problem
successfully from the part (B). Equal weightage will be
given to both the parts. The evaluation will be done on the
basis of practical record, viva-voce, write up and execulion
of the program,

Part A: Problem Solving-Questions related to the practical

a0

g
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e —

roblems will be worked

applications based on B & ntained in the Practical

out and record of those will e mal
Mote Book

ra hical
| Tosolve Lingar Programiming Problems using Grap
metiaodd wath

{1 Unbounded solution

(n} Ifeasible soluton. :
i} Advermate or multple solions

2. Solving LPP using Simplex method with
(1 Unrestricted vanables,
in} Infeasible solution.

i To solve Linear Programming Problem by Simplex
miethod with umque solution or with unbounded solution

4. To solve Lmear Programming Problem by Two Phase
method

5 To solve Linear Programming Problem by Big M-
Method

6. To solve Linear Programming Problem using dualty
7. To obtain an optimal solution by Dual Simplex Method.

8 To determine optimal solution of a transportation
problem using Vogel's method

¥ To determine optimal solution of transportation problem
using {u v} method,

10. To determine an initial basic feasible solution of
transporiation problem by matrix method

Il To determmne solution of Allocatian problems using
Assignment model

Part B: Implementation of above mentioned problem
solving through MATLAB/SCILAB or other Statistical

WHRNES,
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suggested Evaluation Meihods

‘.‘i-‘-.‘l

Titernnl Assessuient:

Theoy bl |}
Class Paricipation: 3

Eemnmn'pn:sﬂ11alinlu.nfussig11nm|quuufcla55 test ele. 3

Mid-Term Exam: 10

Practicom 10
Class Participation;

Seminan'[)emmtslral.mnf"vrWu-Wu:ﬂ"Lah records ete.. 10

Mid-Term Exam:

Enid Term
Foxamination:

r Theory 50
Written Examinalion

» Practicum 20
Lab record, viva-
voce, write-up and
execution of

prOErams

Part C-Leaming Resources

o

F. S Hillier, G. ). Lagberman, B. Mag and I". Basu

(2021}, Tnirecfuction i (Ipweraiinms

Research (1% Edition). MoGraw-Hill Education.

Hamdy A Taha (2021). Operations
s S Bazaraa, 1.1 Jarvis and H. D. 5

Flows (4" Edition). John Wiley & Sons Inc.
_ Keough (2008). An Iniroduciion 10 [inear

P R Thieand G E

Research: An Introduction ( 1™ Edition). Pearson.

herali (2010). Lirear Programiming amd Menvark

Programating and Came

Theory (3" Edition). Wiley Interscience

G Hadley (2002). Linear Progra

mrning. Narosa Publishing House

g P




13uuedS NINO Yum pauueds )

Subgect

Session: 2023-241

Part A - Iulr-udurtinn _

———]

DSE-2 Computer Programiming = |
Jlabus =
Scheme s 1025-26 Syl _-_]

Mathemeatics
_-—-_-_-_-_-_-_-_

Semesier

v

mame of the Course

Computer Programming

Course Code B23-MAT-504
Course Type: DSE
{CCMCCMDCICT-
MDSEC/NVOC/DSEPC/AECYAC

)
Level of the course 300-399

Pre-requisite for the course
(il any)

Mathematics as a subject at level 5.0

Course Learming Outcomes (CLOs);

After completing this course, the learner will be able
to:

|. Have a deeper knowledge and understanding of
the concept of mathematical problem solving
uSing computer programming, program design,
documentation, compilation, debugging, linking
and types of errors in programming,

2 Gain the knowledge and familiarize with the
concepts of identifiers, constants, variables, dagy
lypes, operators, input/output functions in CIC++
programming language. Attain the ski

lIs to write
and execute programs  in /4 using

programming tools,

3. Have a deeper knowledge and undmtanding of

=

<



decision contral statements, loops  structures,
multidimensional arrays and dynamic arrays
CAC44 programmmg language,

4. Gamn the knowledge and deeper understanding of

functions, pointers, strings and files i C/C++
language. Attain the programming skills 1o solve
scientific  and  practical  problem  using

programming tools.

CLO 5 is related to the practical 5. Attain skills of writing codes in the C/C++
component of the course
programming  language. Have  hands-on
experience to run and debug programs in C/C++
for different mathematical and other practical

problems of daily or scientific use.

1RuUEdS NINO Yum pauueds )

Credis Theory Practical Total
3 | 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End Term Examination Marks 50 20 T0
Examination Time 3 Hours 3 Hours
Max Marks: 100

Part B- Contents ol the Course

compulsory question.

lnstructions for Paper- Setter
Note: The examiner will set 9 questions asking two questions from each unit and one
compulsory question by taking course learning outcomes (CLOs) mio consideration. The
compulsory question (Question No. 1) will contain 5 parts covering entire syllabus. The
examinee will be required 1o attempt 5 questions, selecting one question from each unitand the

T —
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B

[

| T

Topics

Contact
Howrs

e ——
Concept of problem

Planming 1he {.‘umpmu-rl Progrmm: o Sehl
solving, Problem definition, Program L _
Types of cwors m programming, Dﬂc’“mﬂ"fﬂlmn'
Techniques of Problem Solving: Flowchart, Algorithms,
Pseudo code, Decmion table, Structured  programming
concepis, Programming methodologees viz. top-down and
bottom-up programming,

Computer Languages: Analogy with natural language,
Machine language, Assembly language, High level
language, Compiler, Interpreter, Assembler, Characteristics
of a good programming language.

12

e e e

Basic Structure of programming in C/C++, Creating C/C++
source file, Editing, Compiling, Debugging. linking etc,
Tokens, Keywords, ldentifiers, Constants and Variables in
CiC++, Scope and lifetime of varmbles, Data types in
C/C+4, Operators and Enum i C/C++, Operators
precedence, Arthmetic  Expressions, Input’  OQutput
functions in C/C+H

12

Decision making using IF statement, Types of [F-ELSE
block, Swiich case block.

Loop structures: While loop, Do-While Loop, For Loop,
Continue statement, Break statement,

Introduction of Array, Multidimensional Arrays, Dynamic
Arrays

12

oncept of function i C/C++, User defined function,
System defined function, Types of parameters passing in
function
Implementing string variables, String handling functions in
SO,
MNeed of Poiners, Types of pointers, Poinlers expressions,

Arrays of Pointers, Pointers and Functions, File handling

12

"
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Iusmg CIC+

Peactionl

This course has programs, based on Programmmg
CiC++ The exanuner will set 4 programs at the ume of
practical examination by taking course learning outcomes
(CLOs) mto consideration. The examinee will be required
w0 execute two programs. The evaluation will be done on
the basis of practical record, viva-voece, wrile-up and
execution of the program,

Practicals: The following practicals will be done using the
programming language C/C++ and record of those will be

mamntamed n the practical Note Book:

1. Program to find the largest number among n mput

numbers,

Program to find first nPrime Numbers.

Program to print hollow pyramid star pattern.

Program to convert a decimal number to binary.

Program to generate Fibonacei Triangle,

Programs to find sum of an AP and GP Seres,

Program to remove Duplicate Element inan Array.

Program to check whether a two dimensional array

158 Sparse Matrix.

Find Morm and Trace of a Square Matrix.

10. Program 1o find GCD of two Numbers using
Recursion

11, Program to check if input charncter s a vowel using
Swilch Case.

12, Program to Checl if o given stiing s Palindrome.

13, Program (o Count the number of vowels &

o =) Do Bole b

=

L1

consananis iI'I a sl gnce
14 Program  for  dynhmic  memory  allocation

usimg malloe().

A
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e

e s

Jers using Pomters.

|5, Program (o swap [wid AL

16, Program for accessiiy ar
array) by incrementing & Pmntgr.

17. Program for Pomter to & Function

I8, Program for sorting an arry. _ N

19, Program for searching an element in an amay.

ey elements (Traversing

Suggested Evaluation Methods

'ii-.'u...'.,_r

End Term
fnltlﬂ#LﬁM“lﬂ!ﬂ!;ﬂ Examination: &
eory » Theo
Class Participation: 5 . g N o

Seminar/presentation/assignment/quiz/class test €lc. Written Examination

Mid-Term Exam: 10 % Practicum 20

Practicum 10 Lab record, viva-
Class Participation: voce, write-up and
Seminar/Demonstration’V ivi-voce/Lab records etc: 10 execution of
bed-Term Exam: programs

Part C-Learming Resources

=

Recommended Bomks:

E. Balagurusamy (2020). (Mjecr Oricnied Progranmnng with C+ + (8" Edition).
MeGraw Hill Education

E. Balagurusamy (2019). Programming in ANSI C (8" Edition). McGraw Hill
Education.

DS Malik (20017) €+ + Prograsmiiang: Fron Problem Analvsis to Program Design

(8" Edition). Cengage Learning.

B Gottfried (2017). Progranming with C (Sehaums Outline serfes) (3™ Edition),
MeGraw Hill Education

R Thareja (2006). Comprter Fundantemals and Programming in C (2 Edition),
Oxford University Press.

S. Prata (2015). C++ Primer Plus (6* Edition). Pearson Education India.

B.W. Kernighan and D.M Ritchie (2015). The C Programming Language (2 Edition).
Pearson Education India.

V. Rajaraman (1994).  oorpnner Fmgmmmﬁ;g i . Prentice Hall of India,

4 __'_.. of
et A T T

- ¥ o ] r - - (A
- _"--_'.' mlen® P _.'"i-"'_-:_.'f SAErLAD,
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DSE-3 Number Theory and Cryptography

Sessiong 2023-24 (Scheme), 2025-26 (Syllabus)

Pavih — lutvaduetion

Subject Mathenmlics
Semester v
Nawe of the Caurse Mumber theory and cryptography
Course Code B23-MAT-305
CourseType: DSE
({CCMCCMDC/CC-
MDSEC/VOC/DSEPC/AEC/VAC) |
Level of the course 300-39
Pre-requisite for the course Level 200-299
(ifany)
'l:ﬂmsememEﬂumumns[C LOs): After completing this course, the learner will be able o

factoring.

problem.

| Understand the notion of divisibility, Euclidean

algonthim, CONErUences and some applications 1o

2 Have knowledge of Finite
cesidues and quadratic reciprocity
3. Have desper knowledge and
cryptosystems and en
4, Understand o
key crypography, RSA.

fields, quadrate

understanding of|
ciphermg MANrIceEs.
md solve problems related to Pubhe
discrete log and knapsack




_I_-_— »” W
5. Atain cognitive and technical skills “’““m
solving practical problems related 1o Euclidean

algorithim, lincar CONErUences, divisibility, finite

CLO 5 o related to the practical
componen of the course

ciphertext, imeger

field, Deciphering the

factorization, RSA encryption and decryption

funclions
Credits Theory Practical Total
3 1 “ \

Contact Hours 3 . e

Internal Assessment Marks 20 10 30

End term Exanunaton Marks 500 20 m

Examination Time 3 Hours J Hours

Max Marks: 100
PartB-Contentsofthe Course

Ingtruciions for Paper- Setier

The examiner will set 9 guestions asking two questions from each unit and one compulsory
question by taking course learning outcomes (CLOs) into consideration. The compulsory
question (Question No. 1) will contain 5 parts covering entire syllabus. The examinee will be
required 1o anempt 5 questions, selecting one question from each unitand the compulsory
question

Unit Topics Contact
Hours
1 Numbers in difTerent bases, divisibility and the Euclidean | 12
algorithim, congruences, some applications to factoring,
I Finite fields, quadratic residues and quadratic reciprocity. 12
11 Some simple eryptosystems, enciphering matrices, 12

Jauueds NINO yum pauueds )
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v

Public key eryprography, RSA Cryplosystems, discrete log
and knapsack problem

Practical

The practical component of the course has two patris,
Problem Solving and Practical's using MATLAB/SCILAR
or other Statistical software The examiner will set 4
questions at the time of practical examination asking two
questions from the part (A) and two questions from the part
(B} by taking course learning outcomes (CLOs) into
consideration. The examinee will be required to solve one
problem from the part (A) and to execute one problem
successfully from the pan (B) Equal weightage will be
given 1o both the parts. The evaluation will be done on the
basis of practical record, viva-voce, write up and execution
of the program,

Part A: Problem Solving-Questions related to the practical
applications based on following problems will be worked
out and record of those will be maintained in the Practical
MNote Book:

1. To find the ged using Euclidean algorithim.

2. Find common solution of linear congruences using
Chinese remainder theorem.

3. Checking the divisibility of an integer by another
integer.

4. Find the generator of a Ninite Deld,
To find the square root of a number in finite field.

6. Check that a given number s quadratic residue or

guadratec non residue modulo a prime number.

7 Deciphering the eiphenext.

30

B

/}d"
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e —

_'_._._'_'_._._'_._-_._'_______.—-—'—' R
r_—.'_h‘-_ Integer Factorisition ion of Fs which

d extens
o Tind the smallest fic |X24 X+

keys for RSA

10 Given Iwo prime sriganher
0 nnd the public and private
encrypt ion and decrypt M,

11, Implement the RSA encryption and decryption

Fussctions. in a problem

12. Given two elements a and b in a finite Tield Fp,
compute their sum, product, and multiplicative
mverse.

Part B: Implementation of above mentioned problem

solving through MATLAB/SCILAB or other softwares.

Suggested Evaluation Methods

InternalAssessment; End Term
= Theory 20 _ Examination:
. Class Paricipation § #  Theory 50
. Se_mmar-"prcsf:nm!i:rmfassignmznt."qui.z.."ﬂ lass test et : 5 Written Examination
" Mid-Term Exam: [0 # Practicnm 20
= Practicum 10 Lab record, viva-
. Class Participation voce, write up and
. Seminar/Demonstration'Viva-voce/Lab records et 10 execution of the
L Mid-Term Exam Prowramn

PartC-Learning Resources

Recommended Books:

LM Kﬂb]iitl. il :| A Crrerse in Number H.I:‘r.-u'}'.r:r el i Teagrme, -
g el [ T i ,!.h'l_b'{i Edil!i{:lll i
U:rj :I Spt'm_g.e;-

2. M. W Baldoni, C. Ciliberio, G. M. PincentiniCattaneo, (2009) Elementary Numbe
! F

Theary, € Typtegraphy and Codes, Springer Berlin, Hewdelberg.
3 W Saallings, (2007).C'n

wegraphy amd nenvork security (7% edition). Pearson Educat;
' o

o
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DSE-3 Integral Transforms ang Fourier Analysis

Session: 2023-24 (Scheme), 2025-26 (Sylabius)

Part A = Introduection

Subsect

Mathemiat ics

Semester

v

Mame of the Course

Integral Transforms and Fourier Analysis

Course Code B23-MAT-506
Course Type: DSE
(CCMCCMDC/ACC-
MDSEC/VOC/DSEPC/AEC/VAC)

Level of the course 300-399

Pre-requisite for the course
(if any)

Mathematics as a subject at level 5.0,

| Course Learning Outcomes (CLOY):

Alter completing this course, the leamer will be
able ta:

1. Gain the knowledge and understanding of Laplace
transforms, Inverse Laplace transforms, their
properties and convolution theorem.

2. Have the knowledge of Fourier series, Fourier sine
and cosine series, Fourer half range series and
absolute and uniform convergence of Fourier series.
Learn Parseval’s dentity and Bessel’s mequaley.
Attain skills 1o make use of Founer serws i scientific
problem solving.

Y. Gamn the deeper knowledge of Founer transforms,
inverse  Fourser  transforms,  ther  properties  and
Convolution theorem. Learn about the concept of finie

Fourier transforms, mverse Nnite Fourser transforms

A
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>

amed attain the ckills to apply Fourier Tmﬁ?,m\
maih&malimi and scientific 4

lechnigues 10 solve

Lﬁ;ﬂjhilu.

4. Have the procedural k | |
stial equat ions, partial  differential

problems and mntegral

nowledge and attain the skills

1o solve dilferer
COunLIonS, boundary value
equalions using Integral transforms.

5. Attain the cognitive and technical skills requ red for
CLO 5 i related 10 the praciical performing and accomplishing complex tasks related
CTPARIRERS to solution of differential equations, boundary value
problems and integral equations using Laplace
transforms and Fourer Transforms. Acquire analytical

' and numerical skills to solve mathematical and

scientific models involving ITmegral transforms.
Theary Practical
Creduts 3 I 4
| Contact Hours 3 2 5
| Imernal Assessment Marks 20 { 30
| End Term Exam Marks 50 20 70
Examination Time IHrs IHrs
Max. Marks: 100

Part B-Contents of the Course

impciimng for I*

Note: The examner will set 9 questons asking two questions from each unit and e
compulsory queston by taking course learning outcomes (CLOs) inte consideration. The
compulsory question (Question No. 1) will contain 5 parts covering entire syllabus. The

examinee will be required 1o attempl § questions, selecting one question from each unitand the
compulsary question

g
.
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Ll

Topics

Contact
Hours

Introduction to lntegral transforms.

Laplace transforms:  Existence theorem for Laplace
transforms, Linearity, change of scale and shifting properties
of the Laplace transforms, Laplace transforms of some
standard functions, Laplace transforms of derivatives and
imegrals, Differentiation  and integration of Laplace
ransforms, Laplace transforms of periodic functions and
some specml functions. Convolution theorem, Inverse

Laplace transforms and is properties,

12

Fournier series, Founer series of even and odd Ffunciions,
Founer half-range series, Fourier cosine and sing series,
Parseval's identity, Differentiation and integration of
Fourier series, Absolute and uniform convergence of

Fourier series, Bessel's mequality, the complex form of
Fourier series.

12

m

Fourier transforms, Fourier sine and cosine transforms,
Linearity, Change of scale and Shifting properties, Fourier
transforms of derivatives, Modulation theorem, Relation
between Fourier and Laplace transforms, Convolution
thearem for Fourier transform, Parseval's identity for
Fourier transforms, , Finite Fourier transform, Tnversion
formula for finite Fourier transforms. Inverse Fourier
transforms, Inverse Fourier sine and cosine transforms,

12

v

Applications of Laplice transform in obtaining solutions of
ordinary  differential equutions and integral equations,
Solution of integral equation by Fourier sine and cosine
transforms,  Applications of infinite and finite  Fourier

12

o
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e s

vransforms to boundary value problems

Practical

30

The practical component of the course has IwoO parts,

Problem Solving and Pracocal’s using MATLAB/
SCILBMAXIMA software. The examiner will set d
questions at the time of practical examination asking two
questions from the part (A) and two questions from the part
(B) by taking course learning outcomes (CLOs) into
consideration. The examinee will be required to solve one
problem from the part (A) and to execute one problem
successfully from the part (B). Equal weightage will be
given to both the pans. The evaluation will be done on the
basis of practical record, viva-voce, write up and execution
of the program.

{A} Problesm Selving- Questions related 10 the following
problems will be solved and record of those will be
maintained in the Practical Notebook:

| Practical problems to determine Laplace transform.

2. Practical problems of finding inverse Laplace transform.

3, Practical problems for finding Fourser half-range serwes.

4. Practical problems for finding Fourier cosine and Sine
fseries,

3. Practical problems for finding finite Fourier transform.

6. Practical problems to solve differential equations by
Laplace transform method

7. Practical problems to solve parial differential equations by
Fourter transform methad

8 Practical problems to solve integral equations by Fourjer
iransform method

" r i
i A
Ppn s e
{ = = Ll e
ey O, i
[ &N




hl'l-]-T‘.'m following practicals will be done using MATLAB/
SCILAB/MAXIMA software and record of those will be
maintained in the practical note book:

|. Practical problems for computing Laplace transforms of
symbolic  expressions  with - or without  specifying
independent and transformation varmbles.

2. Practical problems for computing Laplace transform of
Dirac and Heaviside function

3. Practical problems for computing Inverse Laplace of
symbolic expressions.

4. Practical problems for computing Founer and Inverse
Fourier transforms of symbolic expressions

5. Practical problems for computing Fourier transform of
Bessel s function.

&. Practical problems based on solving differential equations
using Laplace transform

7 Practical problems based on solving partial differential
equations using Fourier transform,

8. Practical problems based on computing Fourier series of
odd and even functions.

Suggested Evaluation Methods

Mad-Term Exam

Internal Assessment: End Term

= Theory 0 Examination:
. Class Panicipation: 5 # Theory SO
. ﬂeminmfpresema:imﬂass:’gnmmh’qmzfchsi test ¢le.; 5 Written Examination
. Mid-Term Exam: 10 ¥ Practicom

=  Practicom 10 E

e Class Panicipation: Lab record, viva-

. geminar/Demonstration/Viva-voce/Lab records ete: 10 voce, write-up and

| execuion of

(OIS
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Part C-Learning Resources j

Kecommended Dooks:

I W, Rudin (2017). Fourier Analysis on Groups. Dover Publications Inc.

2 1 W Brownand RV Churchill (2011) Fourier Series and Boundary Value Problems (g™
Edimion}. MeGraw-Hill Higher Education.

3. E. Kreyszig (2011), Advanced Engineering Mathematies (10° Edition). Wiley.

4 MR Spegel (2005). Laplace Trangforms. Schaum’s Outline Series. McGraw Hill

Education
3. A Zygmund (2003). Trigonometric Series (3" Edition). Cambridge University Press.
6. C. K. Chui (1992). An Introduction o Wavelets. Academic Press,
T LN. Sneddon (1974). The Use of Integral Transforms. McGraw Hill Ing.,, US.




1RuUEdS NINO Yum pauueds )

CC-6/ MOC-11 Numerical Analysis
Session: 2023-24 (Scheme), 2025-26 (Syllalaiis)

Part A = Introduction

Subyect Mathematics
Semester Vi

Name of the Course Numerical Amlysis
Course Code B23-MAT-601
_{'nurse Type: CCMCC
(COMOCCMDCACC-

MDSECVOC/DSEPC/AEC/VAC

)

Level of the course 300-399
Pre-requisite for the course Mathematics as a subject at level 4.5
{if any)

 Course Learning Outcomes (CLOs) | After completing this conrse, the learner will be able
to:
1. Understand the different types of errors, learn

techmiques to obtain numerical solutions of
algebraic and transcendental equations.

2. Have the knowledge and attain numencal skills 1o
find solutions of system of linear equations by
different methods.

3. Gain the knowiedoe 1o understand the concept of
mnterpalation and extrapolabion Learn wvarious
numerical methods to find the value of function
and their derivatives using interpolation concept.

4, Have the procedural knowledge and aoquire the

A —
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| CLO S s related 1o the practical
component of e course,

Sill to apply numerical methods [or ealuariy

definite integrals. Learn single step and '"""i-ﬂep\
thods 1o solve first order ordinary differentia)

gL LS.

 Altain cognitive

and techmical skills required to
solve scientific problems by applying numencal
techniques. Learn to write and execule program of
numerical methods based on C language.

Credus Theory Practical Total
3 1 4
Coneact Hours 3 2 5
Internal Assessmem Marks 20 10 30
End Term Examination Marks 0 20 0
Examination Time 3 Hours 3 Hours
Max. Marks: 100

Part B- Contents of the Course

Instructions for Paper- Setter

Mote: The examiner will set 9@ guestions asking two questions from each unit and one
compulsory question by taking course learming outcomes (CLOs) into consideration. The
compulsory question (Question No. 1) will contain 5 parts covering entire syllabus. The
examinee will be required to attempt 5 questions, selecting one question from each unitand the

MNumerical

compulsory question.
Lnit Taopics Contact
Hours
I Round-off error and computer arthmetsc, Local and 12

global truncation errars, Algorithms and convergence.

methods

transcendental equations: Bisection method, False position
method, Fixed point iteration method, Newion-Raphson

for solfving algebraic  and

i

X



1RuUEdS NINO Yum pauueds )

method and Secant method

Newton's iterative method for finding nth root of a

mimber,

Mumerical methods for solving simultaneous linear
equations.  Gauss-elimination methed, Gauss-Jordan
method, Trangularization method (LU decomposition
method), Crout’s method, Cholesky decomposition
method. lterative methods: Jacobi’s method, Gauss-Seidal
method, Relaxation method.

12

11

Finte Differences operators and their  relahions
Interpolation  with  equal intervals.  Gregory—Newton
forward and backward difference interpolations.
Interpolation with unequal intervals: Newton's dimvided
difference formulae, Lagrange's Interpolation formulae.
Central Differences: Gauss forward and Gauss backward
imerpolation formulae, Sterling formula, Bessel's formula.
Piecewise linear interpolation, Cubic spline interpolation.
Mumerical Differentiation: First and second derivative of a

function using interpolation formulae.

12

Numerical Integration: Newton-Cote's Quadrature formula,
Trapezoidal rule, Simpson's one-third and three-eighth rule,
Chebyehev formula, Gauss Quadrature formula.

Numerical solution of ordinary differential equations:
Single step methods-Picard’s method, Taylor's series
method, Euler's method, Runge-Kutta Method.

Multiple step methods: Predictor-corrector method,
Modified Euler's method, Milne-Simpson’s method.

it




e ——

Practical

~
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This course has programs, based of
related 1o Numerical methods to solve mathema
problems. The examiner will set 4 programs at the time of
practical examination by taking course learning oulcomes

(CLOs) into consideration. The examinee will be required

fo execute two programs. The evaluation will be done on
the basis of practical record, viva-voce, write-up and

execution of the program

Practicals: The following practicals will be done using the
programming language C and record of those will be
maintained in the practical Note Book:

To find roois of algebraic and transcendental
equations using Bisection method.

To find roots of algebraic and transcendental
eqquatons using Newlon Raphson method.

To find roots of algebraic and transcendental
equations using RegulaFalsi method.

To find solution of system of equations using Gauss
Elimanation method

To find solution of system of equations using Gauss
Seadal method

To find approximate value of a function by Newton
Forward Interpolation formula.

To find approximate value of u function by Newton
Backward Interpolation formula,

To find approximate value of & function using
Lagrange's Interpolation formula /

Programming i C,
tical

30

AT,

L s Py

: =L roE Eos
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9 To find first and second order dervatives using

mterpolation formulas,

10. To evaluate a definite imtegral using Trapezoical
Rule.

Il To evaluate a define mtegral using Simpson 173
rule.

12 To evaluate a definite integral using Simpson 3/8
rule

13 To solve an ordinary differential equation using
Euler’s method.

14, To find solution of an ordinary differential equation

using modified Euler’s methad.
15 To solve an ordinary differential equation using

Runge-Kutta second order and fourth order

methods.
Suggested Evaluation Methods
Internal Assessment: End Term
- Theory 20 Examination:
. Class Parucipation: 5 » Theory 350
. Seminar/presentation/assignment/quiz/class test etc.: 5 Written Examination
. Mid-Term Exam: 10 - I‘I'n:lifr:um 20
= Practicum 10 Lab record, viva-
«  Class Panticipation You0, Write-up and
. Seminar/Demonstration’Viva-voce/Lab records etc.: 10 “E?‘" ton of
. Mid-Term Exam: PCArTE:

Part C-Learning Resources

Recommended Bonlis:

1. Gupia, R K, (2009) Numerical Methods: Fundamentals and Apyplications

Cambridge University Press
2 A Guptaand 5.C. Bose (201 2). ninluetton i Numerical Amalysis (3™ Edition).

Academic Publishers,

P ——
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£

perical Methods for Scient !-ﬁﬁ

MK Jain, §. R K. lyengar and R. K. Jain (2012). Nuet ,
International Publishers.

and Engineering Compiation (6" Edition). New Age
B. Bradie (2007). A Fricwdly In treadiction o Numerical ,.ij'ﬂﬂ.l:j.-’.!n'f.'i'. Pearson India.

C. F. Gerald and P. Q. Wheatley (2007). Applied Numerical Analysis f'?rh Edition).
Pearson Education India

F.B. Hildebrand (2003). Introdhction to Numerical Analysis (2" edition), Dover
Publication Inc

R.J. Schilling and S. L. Harris (1999), Applied Numerical Methods for Engineers using
MATIAB and C. 8. Chand (G/L) & Company Ltd,

o



MCC- 12 Real Analysis

Session: 2023-24 (Scheme), 2025-26 (Syllabus)

PariA = Introduction

Subject

Mathematics

Semester

Vi

Name of the Course

Real Analysis

Course Code B23-MAT-G02
CourseType: MCC
{CCMCCMDC/CC-
M/DSEC/VOC/DSEPCTAECVAC)

Level of the course 300-399

Pre-requisite for the course
(ifany)

Courses on Caleulus and Advanced Caleulus

Courselearning Qutcomes(CLO):

CLO 5 is related 1o the practical
component of the course.

After completing this course, the learner will be able to:

1. Learn basic theory of Riemann integration, and understand
fundamental theorem and mean
valuetheoremofintegralcaleulus.

2 Understand the notion of improper integral and learn 1o test
the convergence of improper integrals. Apply Leibnitz’s rule
of differentiation under integral sign 1o compute various
integrals.

3. Have knowledge of dstance function (metric) and grasp
the basic definitions and theorems based on metric and metric
space. Apply the knowledge of distance function (o check the
convergence of sequence ina metric Space.

4 Understand the concepts of continuity, compaciness, and
connectedness in & metric space and analyze the same on real

line with usual metric.

5 Auain cognitive and technical skill required to trace the
open (closed) sphere in a metric space and observe the effect
of different metrics on the same space. Apply the technical
tool to check the convergence of real SeqUENCEs.

Jauueds NINO yum pauueds )
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-
—_— Practical T

04al
Theory
Credils , ﬁ
3 : _"'--=-II.
2
Comtact Hours 3
10 30
Infermal Assessment Marks 20 =
End Term Exanunation Marks 50 20
Exammation Time 3 Howrs 3 Hours
Max. Marks; 100
PartB-Contentsolthe Course
Instructions for Paper- Setter

| Note: The examiner will set @ questions asking two questions from each unit and one compulsory
| question by taking course learning outcomes (CLOs) mio consideration. The compulsory question
(Question No. 1) will contain 5 parts covering entire syllabus. The examinee will be required to

attempt 3 questions, selecting one question from each unitand the compulsery question.

Llmit

Topics

Contact Hours

Riwemann negral, Integrability of continuous and monotonic
functions, The fundamental theorem of integral calculus, Mean
value theorems of intezral caleulus,

12

Improper integrals and their convergence, Comparison tests, Abel’s
and Dirichlet’s tests, Frullam’s integral, Integral as a function of a
parameter. Fourser series: Fourier expansion of piecewise
monotenic functions, Properties of Fourier coefficients, Dirichlet's
conditions, Parseval's identity for Fourier series, Half range series,
Change of intervals,

12

im

Defimuion and examples of metric spaces, neighborhoods, interior
pomits, limit points, open and closed sets, closure and interior of a
et, boundary points, subspace of a metric space, equivalent
metrics, Cauchy sequences, completeness, Cantor's intersection
theorem, Baire's category theorem, contraction principle.

12

Continuous functions, uniform continuity, compactness for metric
spaces, sequential compactness, Bolzano-Weierstrass propenty,
total boundedness, finite intersection property, continuity in
_rehl'mn with compaciness, connectedness, components, continuity
in relation with conneciedness.

12




Practical

The practical component of the course has two parts, Problem
Solving  and  Practical's using Mathematica/

MATLAB/Maple/SCILAB/ Maxima el soflware. The examiner

will set 4 questions at the time of practical examination asking twao

questions from the part (A) and two questions from the part (B) by
aking course learning outcomes (CLOY into consideration The
examinee will be required Lo solve one problem from the part (A)
and to execute one problen successfully from the part (B). Equal
weightage will be given to both the parts. The evaluation will be
done on the basis of practical record, viva-voce, write up and
execution of the program
(A) Problem Solving- Questions related to the following

problems will be solved and their record will be maintained in the
Practical Notebook:

I. Problem solving to compute upper and lower sums of a
bounded function for a given partition of a closed interval,

4. Practical problems to check the Riemann integrability of a
bounded function.

3. Problem solving to compute the Riemann integrals of a
bounded functions using definition.

4. Practical problems to estimate the value of an integral using
mean value theorem

5. Problem solving to check the convergence of improper
integrals,

6. Problem solving to compute the integral using Leibnitz's rule

of differentiation under integral Sign
8. Problem solving on the Fourier series expansion of periodic
functions.

7. By means of an example demonstrate that a subset which is
(2) Open ina subspace need not be open in the space
(b) Closed in & subspace need not be closed in the
Space.
8 Show by an example that real line with usual metric s not

1RuUEdS NINO Yum pauueds )
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¢ Mathematica /

5 will be done usin

{13) The following practical®
etesoltware  and

MATLAB/Maple/SCILA BN axima
recorl will be maintained in the practical note boolk:
| Trace the open and closed spheres in Euclidean space

=2andn=13
Trace the open (closed) sphere for same centre and same
rachus in ° for two different metrics.

3. Problems on convergence of sequences in usual melric space
4. Problems on definite integral of bounded function on closed
interval and venify the same theoretically.

Problems on Founer series expansion of periodic functions.

6. Trace the Cartesian curve and find the area under the curve

their

N"for n

()

n

Suggested Evaluation Methods

InternalAssessment: End Term

*= Theory 20 _ Examination:
¢ Class Participation: 5 = Theory 50
* Semunar/presentation/assignment/quiz/class test etc,- 5 Written Examination
¢ Mid-Term Exam: 10 = Practicum 20

= Practicum 10 Lab record, viva-voce,
 Class Participation: write up and execution
* Seminar/Demonstration/Viva-voce/Lab records et - 10 of the program

o Mid-Term Exame

PartC-Learming Resources

Recommended Books:

LT M Apostol {1985) Mathemaiical Analysis, Narosa Publishing House, New Delhi,
2 Charalambos D Aliprantis& Owen Burkinshaw (V998). Pranciples of Real Analysis (3rd edition),
Academic Press,
i

Robert G. Banle & Donald R Sherbert (2003} Introduction to Real Analysis (4th edition). Wiley
India
4 G i i

. :.Eraid G. Bilodeau, Paul B. Thic& G E Keough (2015), 4n Tetreelveifon tr Analysis (2nd
edition), Jones and Bartlett India Pt Licl

5. E. Hewi
E. Hewitt & K Stromberg (2013). R-!'ﬂ.l'mm'.d.b.wmnrﬂrrm'ﬂrir. Epringﬂ'-‘u"erhg
ﬁ K. I |
A Fom {Eﬂ.lj}' f"'e':"'"*'"m'"}" Anafysiv: The Ther rof Calenlns (2nd edition). ﬂpl'ingur.

Y
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7. R R Goldberg (1970). Real Analysis. Oxford & 1. B, H. Publishing Co., New Delh,
8 Shanti Narayan & P. K. Mittal (2005). A Course in Mathematical Analysis . S. Chand and
company, New Dellu
9 5 C. Mabk & 5. Arora (2021) . Mathemaiical Analysis. ' Wiley Eastern Lid , Allahabad
10 E. T Copson (1988). Merric Spaces. Cambridee University Press
11 P K Jam &Kalil Ahmad (2019), Meiric spaces. Narosa Publishing House, New Delh.
12, 8, Kumaresan (2011), Topology of Metvic spaces(2™ edition). Narosa Publishing House, New
Delhi.
13 G F Simmons(2004). Introduction io Topology and Modern Analysis, McGraw —Hill.
14, SatshShirali& H. L. Vasudeva (2006). Metric spaces. Springer-Verlag,

o
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DSE-d Mechanics-11 1
Segsion; 2023-M4
PartA - Introduction
Mathemalics
Sulyect
Semester ¥l
Name of the Course Meutice-1]
Course Code B23-MAT-603
CourseType: DSE
(CCMCCMDCICC-
| MDSEC/VOC/DSE/PCIAEC/VAC)
Level of the course 300-399
i Pre-requisite for the course Course on Mechanics-1
| (ifany)
| C ¢ur5EL=amingUum}mes{CLﬂJ: After completing this course, the learner will be able to:
| L Gan  comprehensive understanding  of (he
' necessary conditions for the equilibrium of a
body acted upon by forces in plane, and learns
the principle of virtual work for a system of
coplanar forces acting on a rigid body and central
axis.  Apply this knowledge 1o investigate,
analyze and solve scientific problems.

2. Have deeper knowledge and understanding of
three dimensional forge system, central axis, and
wrenches and learn about null point, null lines
and null planes with Fespect 1o a system of forces
aeting on a rigid bady together with the idea of
central axis

_-_-—-—-_-_




CLO 5 15 related to the practical
component of the course.

J. Have knowledge of projectile mation, particle
mation on a smooth or rough path ina plane and
apply the knowledge for problem solving.

4. Understand equation of motion of a body moving
under central forces, Kepler's laws of the
planetary motions and their relations with
Newlon's laws of Motion. Solve problems of
ceniral orbits and planetary motion  using

procedural knowledge of these laws

Attain cogmitive and techmical skills to solve

|

practical problems of virual work, principle of
virtual work, wrenches and central orbits. Have
hands on skill to create simple program in
SCILABMATLAB to find time of fMight,

horizontal range of projectile motion.

Credits Theory Practical Total
3 | 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End term Examination Marks 50 20 70
Examination Time 3 Hours 3 Hours
Max, Marks: 100

PartB-Contentsolthe Conrse

Inst ons [or =
ner will set 9 questions asking two questions from each unit and omne compulsory

The exami
o consideration. The compulsory

question by taking course learming OUlCOMEs (CLOs) in

13uuedS NINO Yum pauueds )

question (Ques

question.

required to attempt 5 guéstions,

tion No. 1) will contain 5 perts covering entire syllabus. The examinee will be
selecting one question from each unitand the compulsory

& L SR
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Cnnm

Topics Hickiva
Unit =
b coplanar force,
I Analvtical conditions of equilibrium of copiani
Virteal work.
I 12
: i ax
1l Forces in three dimensions, Pomsot's central axis,
Wrenches, Null lines and Null planes.
I 1
i Prajectile motion of a particle in a plane, Motion on | 12
smooth and rough plane curves,
! ¥ Central Orbit, Kepler's laws of planetary motion and their 12
| redation with Newton's laws of motion.
| PRACTICAL
The practical component of the course has two parts,| 30

Problem Solving and Practical's using SCILABMATLAB
software. The examiner will set 4 questons at the time of
practical examination asking two questions from the part
tA} and two questions from the part (B) by making course
learning outcomes (CLOY into consideration The examines
will be required 1o solve one problem from the part [A) and
10 cxecute one problem successfully from the part (B),
Equal weightage will be given to both the parts, The
evaluation will be done on the basis of practical record,
VIVE-vOCe, write up and execulion of the progrim,

(A Problem Solving- Questions related ta the I'blluwing
problems will be solved and their record will be maintained
i the Pepciiss] Motebook:

1. Practical problems 1o undersiand principle of virtual

work for a sysiem of coplamir forees ncting on g

w0

W

PES—— ]
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partiche.

2. Practical problems 1o determing equilibrium of a body
under coplanar forces
p -

. Practical problems 1o undersiand wrenches, screw

poinsot’s central axis and pitch of the system.
4. Practical problems to find velocity at any point of the
Irjecrory,

5. Practical problems to determine range and time of

flight of a particle on an inclined plane.

6. Practical problems to determine central orbits when the
law of central force is given.

1. Practical problems related to elliptic, hyperbolic and
parabahic orbut,

8. Practical problems to establish the equivalence of
kepler's laws for planctary motion and Newton's law
of Gravitation

(B} The following practicals will be done using
SCILAB/MATLAB software and their record will be
maintained in the practical note book:

Represent forces in 3D space using vectors

Given a set of forces acting in 3D space, find the
resultant force and check for equilibrium.

Calculate the moment about different axes and verify
i the system 15 in equilibrium

Simulate the trajectory of a projectile launched at a
given angle and initial velocity. Plot the trajectory
using MATLAB/SCILAB's plotting functions, and
cabculate parameters such as time of Might, maximum
height (vertex), and range.

Write MATLAB/SCILAB code 1o calculate the time

P o 2 A
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—

| of a projectile launched at a given angle and

of Migh
e Venfy the

initial velocity, newlectmg air resistanc

result by comparing il with analytical solutions.
maximum  height reached by the
using MATLAB/SCILAB.

the wvertex, then

Determine the

projectile during its Might

Plot the trajectory and identify
calculate the corresponding height.
Develop MATLAB/SCILAB code to calculate the
horizontal range of a projectile launched at a given
angle and mitial velocity. Compare the result with
analytical solutions and explore the effect of launch
angle on range.

Study how the initial velocity of the projectile affects
its time of flight, maximum height, and range. Plot

these parameters as functions of initial velocity using

MATLAB/SCILAB.

Suggested Evaluation Methods

Internal Assessment: End T
- Theory 20 s
. Class Participation: 5 E;:“m"-.;]:inm
* Seminar/presentation/assignment/quiz/class lest etc.: 3 Written E son M
+  Mid-Term Exam. 10 Aol
= Practicum 10 Lab record ':-':i'::'l- -
. Class Participation: voce, write up and
. Sa_mmarfr}emunslrat'mnw iva-voce/Lab records etc.; 10 execution of the
. Mid-Term Exam: program

PariC-Learning Resources

l_
|

e
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Recommended Buuh,ﬂe-rtﬂuurcnsﬂ.,ms:

I2. Stephan J. Chapman (2020). MATILAR Programming for Engineers (6™ edition),
Cengage Learning

13. William Palm Lij (20017). A Concise Introduction tor MATTAR (2™ editio n).
Tata Mcgraw-Hill Education

14. RudraPratap (2010). Getring Starred with MATLAB:A grick introduction for scieniisis
and engineers. Oxford University Press.

15, A 8. Ramsey (2009). Sarics Cambridge University Press.

16. A, 8 Ramsey (2009), Dynamics. Cambridge University Press.

17. 5.L. Loney (2006). An Elementary Treatise on the Dynanics of a Particle and of Rigid
Bodies. Read Books,

I8. A P. Roberts (2003). Statics and Lhymanvics with Background in Mathematics,
Cambridge University Press

19. 5.L. Loney (1995). An Elementary Treatise on Statics, Radha Publishing House.

20. P.L. Srivastava (1964), Elemeniary Dynamics. Ram NarainLal, Beni Prasad Publishers
Allahabad.

21. R. 8. Varma (1962). A Text Book of Siatics. Pothishala Pvit Lid
21 ) L Synge & B. A Griffith (1949), Principles af Mechanics. MeGraw-Hill.

o T —
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DSE-4C kassical mMechanics
2025-26 {S}rllnhﬂs]

202324 {Schemt},
Parth - [ntroduction

Session:

: Mathemat ks
Subypecl |
Semesier vl
Name of the Course Classical Mechanics
: Course Code B23-MAT-604
CowrseType: DSE
| (ICCMCCMDCICC-
C MDSECYOCODSEPCAECYVALC)
J00-3594

Level of the course

Pre-requisite for the course
i {ifany)

Course on Mechamics-1

| CourselearningQOutcomes{CLOY:

I

After completing this course, the learner will be able to-

Learn calculus of wariation, Brachistochrone
problem, isoperimetric problems, and peodesic etc.

Understand stationary paths of a functional, Euler’s
equation,  vanational  problems involving
functionals depending on multi variables and an
higher derivatives with different types of boundary

conditions, and solving physical problems based on
these cases.

Undzl_'smnd lhe concepis of constaints, generalized
u_:u-nrd:nm-_:_r.,ﬂhutummi: and non-holonomic svstems
in  classical mechanics, and Lagransinn

Hamilionian mechanics, - e

Understand D" Alembert’s Principle and  its
ﬂpplmal,m!:, Paisson bracker, Lagrange’s equations,
ﬂyrmmpm.. potentinl, dissipative forces and their
imponance in practical problems of mechanjcs,
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question.

CLO 5 5 related 1o the pract 7
i b s :ruurgp 1cal 5, pr_lnr_lng practical problems of Caleulus of
P virabion and  Analvlical Mechanics inculcate
skill to handle real Life proldems based on these.
Credits Theory Practical Total
3 I 4
Contact Hours 3 2 5
Internal Assessment Marks 20 ¥ in
End term Examination Marks a0 20 T0
Examunation Time 3 Hours 3 Hours
Plax. Marks: 100
Part B- Contenis of the Course
Instructions for Paper- Setter

The examiner will set 9 questions asking two questions from each unit and one compulsory
question by taking course learming outcomes (CLOs) into consideration. The compulsory
question (Question No. 1) will contain 5 parts covering entire syllabus. The examinee will be
required to attempt 5 questions, selecting one question from each unitand the compulsory

Unit

Topics

Contact
Hours

Motivating problems of calculus of variations: shortest
distance, Minimum surface of revolution, Brachistochrone
problem, Isoperimetric problem, Geodesic. Fundamental

Lemma of calculus of variation.

12

Euler's equation for one dependent function of one and

several independem variables, and its generalization 1o (i}

"| Functional ‘depending on 'n’ dependent functions, (i)

Functional depending on  higher order derivatives,
Variational derivative, invariance of Euler’s equations,
natural boundary conditions and transition conditions,

e VR




} ints and
renum under peomelrk constraimts

Conditonal exi .
Varable end points.

under mtegral consimits

. d  their
= aml {'“n'\ill.ﬂ"'lﬂd 51'5',:“15_ l.:vl:IlISE:I':IIrII‘:u an

clissification. Generahzed coordmates. Lt Erfd
Non-Holonomic systems.  Scleronomic and Rheonomic
sysiems. Generalized Potential, Possible and virtual
displacements, sdeal constramils. Lagrange's ecualions of
first kand, Prmciple of virtual displacements, Hamilton's
Principle, Derivation of Lagrange equations from
Hamilion's principle.  Extension of principle to
nonholonomie  systems.  Conservation  theorems  and

ENTIINATY PrOperiies,

v

Rowth’s procedure and oscillations about steady motion,
The Hamilionian formulation of relativistic mechanics, The
Prnciple  of  least  actionD'Alembert’s  principle,
Holonomic Systems independent coordinates, generalized
forces, Lagrange's equations of second kind, Uniqueness
of solution. Theorem on variation of total energy. Potential,
Gyroscopic and dissipative forces, Lagrange's equations
for potential forces equation for conservative fields, The
equations of canonical transformation, Examples of]
canonrcal transformation. The symplectic approach to

canonical transformations.  Poisson brackets and other
canonieal invariants,

12

e
£

H

E
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PRACTICAL

The examiner will ser 4 questions at the time of

prictical examination asking two fquestions by taking

30




Jauueds NINO yum pauueds )

course learning outcomes (CLOs) into consideration,

The examinee will be required (o solve two prohlems,

The evaluation will be done on the basis of practical

record, viva-voce, write up  and execution of the

program,
Problem Solving; Questions related to the following
problems will be worked out and record of those will be

maintained in the Practical Notebook:

1.
2,
3,

Practical problems to find geodesics on a surface.
Problem solving of isoperimetric problems.
Formulation and solution of the variational
problems with several variables as functions of a
single independent variable

Formulation and solution of the variational problem

in which higher order derivatives are mvolved in a

functional

Salve numerical problems related to Lagrange’s
eqjLation.

Formulation and solution of real life situations
which uses mathematical knowledge and
characteristics of D's Alembert’s Principle.

Solution of problems based on Lagrange's
equation.

Solution of problems based on Hamilton's

equation.
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Suggested Evaluation

End Term

InternalAssessment: Examination: \
= Theory 200 ; > Theory i
. Class Participation . : : i
. Seminar/presentation/assignment/ quiz/elass test etc. 3 w:lﬁniﬁamm“m
. Mad-Term Exam: 10 b Gt ':.:.I::&_ pl|

| . Peacticwm 10 A Wl':itE.up diad

| = Class Participation: i

i . SeminarDemonstration’Viva-voce/Lab records etc.: 10 f;:;;:s" of the

| * Mud-Term Examc

PartC-Learning Resources

| E—

Recommended Books/e-resources/LMS:

!

1d

Lo

0B =} Eh

H. Goldstein, C.P. Poole & J.L. Safko (2011). Classical Mechanics (3rd edition),

Pearson.

I M Gelfand and 5.V Fomin (20 2). Calcwhis of Variations, Dover Publications
5K Sinha {2009). Classicel Mffﬁﬂ'nfc':. ,-'!,_!Fhﬂ Science l"lerMI:iﬂﬂaJ L|l'|'.I'ItE-'1','|

Louis N. Hand and Janet D, Finch (2008). Amalyrical Mechan

rece fes, Cambridge University

F' Charlion (2002). Text Book of Dynamics 24, CBs
F- Gantmacher (1975). Lectures in Analptic Mechanics Mir Puhl;
Francis B. Hilderbrand (1992), Mes " » 1shers,

ted mathemary, .
N 1c8 , Dover Publicati
arayan Chandra Ranad:PramodSharad Chandra ] $(1991), Chices ! tion,
L sseal Mechanies,

et Sl VN

ra
Tata McGraw Hill.
Qﬁg/‘l/‘

6"
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DSE-5 Duscrete Mathematics

r_ Session: 2023-24 (Scheme), 2025-26 (Syllabus)

PartA = Introduciion

Subject

Mathematics

Semesler

Wl

Mame of the Course

Discrete Mathematics

Course Code B23-MAT-603
CourseType: DSE
({CCMCCMDC/CC-
MDSEC/VOC/DSEPC/AECVAC)
Level of the course 300-399

Pre-requisite for the course
{ifany)

Courses on Algebra up to the level 299

CourselearningOutcomes(CLOs):

1

After completing this course, the learner will be able to:

Understand the notion of sets, logical
connectives, tautologies, theory of inference,
permutations,  combinations and  discrete
probability.

Have knowledge of relations, lattices, chans and
antichains, functions and recursive functions.
Have deeper knowledge and understanding of|
discrete numeric functions, generating functions
and recurrence relations,

Understand and solve problems related to lartices
and algebraic systems, Booclean algebras,

Boolean functions and Boolean expressions.

= =
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l_—-_._-_-_._'_-_._._._._-_._.-l 5 Attain mgnj:ivg HI!'I.l:I. lgﬁhﬂi:ﬂl Sk'iHS "’CI“iFEd Fﬂ
CLO § s related o the practical ' i pra:lin‘-ﬂl problems related 10 s
amponent of the course solving _
cOmp ermutations, combinations, relations  ang
Boolean algebra
Theory Practical Total
Credus
=< : I 4
% 5
Comact Hours 3 =
Internal Assessmemt Marks 0 10
0
End term Examination Marks it 20
Examimation Time 1 Hours 3 Hours
Max Marks: 100
PartB-Contentsofthe Course
Instrucii r Paper-

The examiner will set 9 questions asking two questions from each unit and one compulsory
question by taking course learning outcomes (CLOs) into consideration The compulsory
gquestion {Question No. 1) will contain 5 parts covering entire syllabus. The examinee will be
required to attempt 5 questions, selecting one question from each unitand the compulsory

question
Unit Topics Contact
Hours
I Sets, counability and cardinality of sets, principle of| 12
mclusion and exclusion, multisets, logical connectives,
conditional and biconditionals, tautologies, logical
equivalences, mference theory, predicate caleulus,
Euclidean algorithim, permutations, combinations and
discrete probabality.
i Relatons, equivalence relations, partial ordering relations | 12
and lattices, chains and antichains, functions, composition
H
S
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of functions, invertible functions, recursive functions,

I

Discrete  numeric  functions, generating  functions,
combinatorial problems,  recurrence relations, linear
recurrence  relatons  with  constant  coeflicients,
homogeneous  solutions, particular  solutions,  total

solutions, solution by method of generating functions.

12

v

Lattices and algebraic systems, principle of duality,
distributive and complemented lattices, boolean lattices,
boolean algebras, uniqueness of finite boolean functions

and boolean expressions

12

Practical

The examiner will set 4 questions at the time of practical
exammation asking two questions by taking course
learning outcomes (CLOs) into  consideration The

examinee will be required to solve two problems. The

evaluation will be done on the basis of practical record,
viva-voce, write up and execution of the program.
Problem Solving: Questions related to the following
problems will be worked out and record of those will be
maintained in the Practical Notebook:
1. Use of principle of inclusion and exclusion.
2, Checking of equivalence of two propositions,
The number of ways to choose three out of seven days
with repetitions allowed.
4. Practical problem based on Bayes' thearem.
To check that given relation is equivalence relation or

ol

30
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partial order 07 not.

5
o1 given relanon .
. asilion of funclions

6 Tocheck th

1 Practical problems hased on comp

and invertible functions
blem to find homegeneou

1enis.
tions with consiant coefficient

5 solution of
§ Prachcal pro

recurrence rela |
i relateon.

g Find the total solution of the given recurrence -

eric

10 To find the generating function of the num

function .
11, Practical problem hased on principle af duality.
12 To check that a given lattice is distributive lattice or

mal.

13 To check that a given lattice 15 booksan lattice or nol.

Suggested Evaluation Methods

Internal Assessment:

Theory 20

Class Participaton; 3 _
Seminar/presentation/assignment/quiz/class test etc.: 5

Mid-Term Exam: 10

Praviicum 10

Class Partscipation:
Seminar/Demonstration’V iva-voce/Lab records etc.: 10

Mid-Term Exarm:

...T.-"F

End Term
Examination:

- Theory S0
Written Examination

* Practicum 20

Lab record, viva-
voce, write up and
execution of the
program

PartC-Learming Resources

Recommended Boosks:

I. € L LwandD. P. Mohapatra (2017). Elements af Discrere Mathematics (4™ edition).

McGraw Hill Education.

F-d

N. Deo (1979). Crapl Theary, Prentice Hall of Indin Pvi, Lid,

¥ 5 Lpschutzand M, L. Lipson (2022). Schaum's Ciline of Discrewe Mamhemarics (4th

edition). New York: McGraw Hill
4

K. H. Rosen (2017). Discree Mathemaiics And its Applications (T* edition). McGraw Hill
|_ Education

W/
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DSE-5 Mathematical Madelling

Session: 2023-24 (Scheme), 2025-26 (Syllabus)

Part A = Introduction

Subject

Mathematics

Semester

Vi

Name of the Course

Mathematical Modelling

(1f amy)

Course Code B2 MAT 605

Course Type: DEE

(CCMCTMDCICC-

M/DSEC/VOC/DSE/PC/AEC/VAC

)

Level of the course 300-399

Pre-requisite for the course Mathematics as a subject at level 5.0

Course Learning Outcomes (CLOs):

to:

Aler completing this course, the learner will be able

Gain the knowledge and understanding of the
underlving principles and theones related to
mathematical modelling Have the knowledge
about the current and emerging issues and latest
development related to mathematical modelling
Learn to apply the fundamental analytical
techniques and simulation methods to develop
msight into system behavior.

Have the procedural knowledge to apply ordimary
differentiml equation concept in solving the real
world problems based mathematical models
related to populstion dymamics, epidemic and

ot




CLO 5 15 related 1o the practical

 Have the procedural knowledge to solve the

compariment problems.
Gain  the knowledge and understanding

formulate and solve the conceptual mathematical
o

m;lﬂl.s rela
race, Battle, Imemn

ted to Economics, Medicines, Arms
ational trade and dynamics

problems.

mathematical models related to  Population
dynamics and Genetics, Growth models, Decay
models, Drug delivery problems etc. using

difference equations.

. Attain the cognitive and technical skills required

SNt 4l L serss e develop mathematical models of real life and
scientific problems and find their solutions using
free and open source software tools.

Credns Theory Practical Total
3 I 4
Comtact Hours i 2 5
Internal Assessment Marks 20 [ 30
End Term Examination Marks 50 20 70
Examination Time 3 Hours 3 Hours
B Max. Marks: 100

Part B- Contents of the Course

]
Note: The examiner will se 9

tompulsory  question by taking
compulsory question (Question
examinee will be required

Mﬁlim

questions asking two questions from each unit and one
course learning outcomes (CLOs) into consideration. The
I} will contain 5 pans covering entire syllabus. The
W attempt 5 guestions, selecting one question from each unitand the

M,

r

=

d

S :_'!1—.1-;._._.
. oy
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Topics

Contaet
Himis

|matical modelling definition, Need, Classification, Simple
pns  requiring  mathematical modelling, Techniques of
matical modelling, Classification of mathematical models,
Ctenstics of mathematical models, Latest development in
matical Modelling, Merits and Demerits of Mathematical
ng, Quantitative and Qualitative approach of modelling,
ptual and Physical models, Models in real world preblem

12

ematical medelling through ordinary differential equations

rst order, Mathematical modelling in population dynamics,

tical modelling of epidemic and compartment models
E:z:.rswm of ordinary differential equations.

1

Mathematical modelling in Economics, Medicines, Arms
race, Battle, Intermational trade and dynamics through
ordinary differential equations, Mathematical modelling
through ordinary differential equation of second order.

12

v

Mathematical modelling through difference equation: Need,
Basic theory, Economics and Finance, Population dynamics
and Genetics, Discrete dynamical systems, Linear models,
Growth models, Decay models, Drug delivery problems.

12

Practical

This course has programs, based on
MATLAB/MATHEMATICA/MAPLE Software, related to
Mathematical and scientific models. The examiner will set
4 programs at the time of practical examination by taking
course learning outcomes (CLOs) into consideration. The
examinee will be required to execute two programs. The

30

gy
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e b of practical record,

;'il|llil11l.1l1 will be done on tl

- ram.
vivievoce, write-up and execution of the prog

Peacticals: The following practicals will be doné using

the MATLA B!M:\THF.MNF[CMMAI’LE Soltware and

record of those will be maintained in the practical Note

Tonk:

| Growth model (exponential case only).
2 Decav model (exponential case only). \
| 1 Lake pollution model (with constant/seasonal flow and
; pollution concentration)

4 Case of single cold pill and a course of cold pills,
5 Limied growth of population (with and  withow
harvesting).

& Predatory-prey model (basic volerra model, with density
dependence, effect of DDT, two prey one predatar),

7 Epidemic model of nfluenza (basic epidemic model,
icontagious for life, disease with carriers),

8 Batile model (basic battle model, jungle warfare. long
range weapons)

9. Drug delivery models.

10. Economics Model

Suggested Evaluation Methods

[nternal Assessment:

b= Theory i End Term
" rh&a Participation: 5 E‘ﬂmmﬂﬂm:m
i % i:.:.r;rnar.-'pmsr:nimmn.-'ass|gnn1enu':|u.z,.'¢m“ test eto. 5 Writt[mh“rr e
. Mid-Term Exam:. 10 g E"“'ﬂ_ 1
| = Practical 10 Lab Fm“ﬂ:::?
. F’!ua.s Participat ion: vocs, Wl’it-ﬂ-:lq:-md
' Seminar/Demonstration/Viva-voce/Lab records ete.: 10 execution of

Mid-Term Fxam e

TITEE o e, =T il A S LR Y
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Part C-Learming Resources

._Re:nm mended Books:

| 1N Kapur (2021). Mathematical Modelling (2™ Edition). New Age International Pyvt. Lid

2 B, Bamnes and G R. Fulford (2016), Mathemarticel Medelling with Cave Snidfes: Using
MAPLE and MATIAB (3™ Edition). Chapman and Hal/CRC,

3. L. Edsberg (2008). Inrroduction ta Computation and Modeling for Differeniial Equations.
Wiley.

4. F.R. Marotto {20035). Introduction 1o Mathematical Modeling nsing Discrere Dynamical
Systems, Thomson Brooks/Cole.

5. C.L. Dym (2004). Principles of Mathematical Modeling(2* Edition). Academic Press
6. E.A. Bender (2003). An Introduction to Mathematical Modeling. Dover Publications.

7. G. Fulford, P. Forrester and A. Jones (1997). Modelling with Differential and Difference

Eguanons. Cambridge University Press.

P —
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SEC-4 Basic Mathe matical Techniques Eﬂﬁf;'
Session: 2023-24 (Scheme), 2025-26 (Syllabus)
PartA - Introduction |
—
Subject Mathemalics 'I
Lemester Vi _""l

Name of the Course

Basic Mathematical Techniques

| Course Code B23-SEC-406
| Cou rseTvpe: SEC

‘ (CCMCEMDCICC-

. MIDSEC/YOC/DSEPCIA EC/VAC)

I_ Level ol the course 2000-290

‘ Pre-requisite for the course
(ifany)
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CLO 3 15 related 1o practical component of
the course

Alter completing this course, the learner will be able
o

L. Attain theoretical knowledge of Eigen values and
Eigenvectors, Geometric and Algebraic multiplicity,
Characteristic cquation and matrix polynomial.

<. Understand theoretical concepis of numerical methods
for solving algebraic and transcendental equations and
allain praciical skills Tor their implememation

3. Gain deep theoretical knowledge ol echniques of
solving differential equations and technical skills 1o
implement these techniques of realistic problems which
arise in all disciplines.

4. Undersiand theoretical concepts ol glatistical
techniques and attain practical skills for their
implementation.

5 Gamn hand on experience of implementation ol basic
mathematical techniques for solving practical problems

on paper and through either of listed softwares

Theory Practical Tolal
Credils | I 2
Contact Hours | 2 3
Internal Assessment Marks 10 5 15
End Term Examination Marks 20 15 i3
Exammnation Time 3 Hours 3 Hours

Max. Marks: 50

Part B-Contents of the Conrse

Note: The examiner will set 9 questions asking two questions from each unit and one compulsory

question by taking course leaming oulcomes (CLOs) into consideration. The compulsery question
{Question No, 1) will coniain 4 paris covering entire syllabus. The examinee will be required 1o

| =
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allemp

| § queslions, selectling one (ques

nd the ¢0 mpulsory question,

gion [rom eachunila

Linid

Topics

Cuntm

Hours

metric and
finition of Eigen values and Eigenvectors, Geo

sl i d matrix
Algebraic multiplicily. Characlenstic cqu.ﬁlﬂn ;E;.d i
polvnomial Basic algorithm of the Power Me

critena Inverse Power Method, Shifted Power Method.

4 _""‘“.I
|

Techniques for solving algebraic and transcendental equalions.

Bairstow.

Mewton-Raphson, Chebyshev, derivative  free, ileralive,

i

Numerical techniques for solving ODEs: Euler methods,
Runge-Kutta methods (2nd and 4" order), Nystrom method,

Adams-Bashforth method.
Tavlor series method and Runge-Kutia methods for solving

svsiem of dilferential equations.

Statistical hypothesis test, t-lest for one and two samples, F-test,
chi-square tesi, Siatistical metheds for data fitting: Linear,

multi-linear, nonslinear regression.

Practical

The pracucal component of the course involvesproblem solving
esing  MAXIMA/Scilab/SageMaith/SPSS  software.  The
examiner will sel 4 programs al the lime of practical
examination by taking course learning outcomes (CLOs) into
consideration. The examinee will be required to execule two
programs. The evaluaton will be done on the basizs of practical

record, viva-voce, wnle-up and execution of the program.

Practicals related 1o the follow ing problems will be solved using

30

e

£




MAXIMA/Scilab/SageMathsofiwares and record of those will
be maintained in the practical note book.
L Problems based on analviical iechniques o solve
Eigen values and Eigenveciors.
2. Problems involving numencal techniques 1o salve
Charactenstic equation and matrex pobnomial
3. Problems solving by Mewton-Raphson method,
4. Problems solving by Chebyshey and Bairsiow methods.
5. Solving dilTerential equations by Euler method
6. Problems solving of difTerential equations by Runge-
Kulta methods.
7. Problems solving by Adams-Bashforih method,
% Problems solving for linear homogencous system of
difTerential equatrons.
9. Toapply t -test for testing single mean and difference

10. To applv paired -1est for difTerence between lwo means,

between meang and 1o obtain their confidence inlervals.

11, Toapply Chi- square tesi for poodness of [

12. Toapply Chi- square test for independence ol annbules

Suggested Evaluation Methods

—

-
L]
L]
L]

Imternal Assessment:

Thewry

Class Panicipation: 4
Seminas/preseniationfassignment/quiziclass lest eic
hid-Term Exam: &

Practicum

Class Paricipation:

Seminar/Demonstration'™ ivae-voce/Lab records elc: 3
Mid-Term Exam:

Eud Term

Examination:

= Theory 20

Writlen
Examination
# Practicum |
Lab record. viva-
voce, wrile-up and
execulion of
prOgmms.

“n

Fart C-Learning Resouniroes

13uuedS NINO Yum pauueds )
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| Reenminendl I'Inuln.sl'rvl'tsmu'msfl.?'l-l.'i:

l

]

Gupta, R k., (2019 Numeris ol Adefiods; I nadermenialy atirel Applicaiiony Cambridge

Linwersity Pecss
AR Jam, S R K Bvengard RK. Jam (2020 Nunrericod Methods: Prohlens and Solurions

3 Edinen) New Age Iniemational Publishers.

£ & Sasiy (2012), fmersduciory Methods rJ:{HJH!.Iu.'rI:.‘ﬂIJﬂ-tru’}'.TLi {5th Edition).Prentice Hall
India Learmmg Prvate Limated

» wandasamy. b Thilagavaths, K. Gunavath
Compan

E Balagurusamy (2007). Nunmertcal Methods. MeGraw Hill Eduecation

[2006), Numerical Methods 5. Chand & |

1



: DEPARTMENT OF MATHEMATICS
HAUDHARY RANBIR SINGH UNIVERSITY

any)

Session: 2025-26
Part A - Introduction
Subject Mathematics
Semester v
Name of the Course Reasoning
Course Code B23-MAT-507
Course Type: VOC
(CCMCCMDC/HCC-
MMDSEC/VOC/DSEPC/AECSE
CNVAC)
Level of the course 100-15%
Pre-requisite for the course (if NA

Course Learning Outcomes(CLO):

CLO S is related to the practical
components of the course.

({15

1

2

After completing this course, the learner will be able

Gain the skill to analyze and solve letter and
number series and 1o pick odd one out.

Understand the concept of coding and decodng
To find the directions and blood relations from the
SiluALonS.

Familiarize and get acquainted with anthmetic
reasoning and venn diagrams.

Have the knowledge of obtaining water and mirrer
images and find analogy between words, numbers
and figures.

Attain the cognitive and technical skills to use
analytical reasoning for solving series, words
relationship and patiern problems.

1RuUEdS NINO Yum pauueds )
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—] 1 Total
T Prachca
Credils Theaory st p
3 |
2 5
Coentact Hours k! B rowe
iE 10 30
Internal Assessnent Marks 20 B e
= = 0
External Assessment Marks 50
Examinaton Time 1Hms IHrs
Max Marks: 100
Part B- Contenis of the Course
Instructions for Paper- Setter _
Theory Paper: The examiner will set 9 questions asking Lwo questions from each unit and one
compulsory question by taking course oUICOMES (CLOs) nto consideration. The compulsory

! . .
' question (Question No. 1) wll contan 5 parts covering entire syllabus.

questions, selecting one question from each unit and the compulsory

The examinee will be

!Tﬁ.‘|1:I1I'Ed to attempt 5

| uestion.
| Unit Topics Contact
_ Hours
' 1 [Verbal Reasoning; Series Completion, Number senes, Letter 12
: Series, Alpha numeric series, Wrong Letter Series, Repeat
Series, Wrong Number Senes, Number Analogy, Word
| Analogy.
| I |Coding and Decoding: Letter Coding, Number coding, Matrix 12
coding, Place arrangement, Direction sense, Family-based

puzzles; Blood Relationships

Il |Arithmetic reasoning, Venn diagrams, Legical diagrams, 12
{Symbaol Substitution

IV | Non-verbal Reasoning: Choosing the odd figure, Word 12
Analogy, Number Analogy, Water Images, Mirror Images.

\‘ Practical

i

e

Jauueds NINO yum pauueds )



The examiner
examination
consideration

will set 4 questions at
by taking course learning

- The examinee wij| be
questions. The evaluation wi| be done on

the time of practical

Quicomes (CLOs) nto
required to solve 2

the basis of practical

30 |

irecord, viva

“voce, written examination,
Solving: Questions related to
problems will he solved and record of
maintained in the Practical Note Book:

Problem the following
those will he

1. Determination of order of the letters or number in the series.

2. dentification of letter or number which is wrong or misfit in
the senes.

3. Find out the repeated letter £roup series
4. Spotung the odd one out.

3. Coding with letters of alphabets.

6. Mixed coding (both alphabetical and numencal).
7. Depicting the correct direction,

8. Studying the relationship mentioned between the persons and
selecting the right relation ship.

9. Identification of the most a
given problem.

10. To obtain the water images of figures.
11. To abtain the mirror images of figures.

12. Finding relationship between words using analogy
13. Finding relationship between numbers ysin & analogy.
l4.Finding relationship betwesn figures using non-verbal
rnalogy.

ppropriate venn diagram for the

Suggested Evaluation Methods

JaUUels N3O YyHm pauueds ﬂ
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-
I'_Irm:rmval Assessment: End Te rm
= Theory :20 Examination:
¢ Class Participation: 5 O Theory 50
. Eemman'prﬁ::nmhmu'nssign|11cnuqu|'.-_-fcl.n55 lest etc.: 3 Wniten E:-mn!:nal:m:ﬂ
o Mid-Teom Exam: 10 Lahnrm:::c:;ﬁzf“
= Practicum :10 iy mittI.:n
e« Class Participation: aminition.
o SeminarDemonstration/Viva-voce/Lab records efc.: 10

o Mid-Tenm Exam:

Part C-Learning Resources

Recommended Books:

| Edgor Thorpe (2018). A course in
MeGraw Hill Company, New Delhi.

b Ravi Chopra (2006). Logical Critical Analytical Reasoning (1" edition), (ralgotia

Publications Pvt. Lid., New Delhu

i RS Aggarwal (2018). A Modern approach o Verbal and Non-verbal reasoning {2"'

edition). 5.Chand and Company Ltd., New Delhi

4. MK Sinha (2019). Reasoning. Verbal, Non-verbal & Analytical (1" edition). Pearson

Education, New Delhe
5 MK Pandey (2009). Analytical Reasoning (3" edition

pental ability and Quantitative apiitude (4™ edition). Tata

) BSC Pvt. Ltd,, Pune, Maharashtra.

-

WW

i
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. HAI:J‘:.’.}P&RTM ENT OF MATH EMATICS
HARY RAN BIR SINGH UNIVERSITY

—

i Session: 2025-34

| Part A - Introduction
Subject Mathematics
Semester vl

MName of the Courze

Mathematical Explorations in Numbers and Shapes

Course Code B23-MAT-607
Course Type: VOC
{CCMCC/MDC/CC-
M/DSEC/NVOC/DSEPC/AEC/SE
CVAC)
Level of the course 100-199
Pre-requisite for the course {if NA
any)
Course Leaming Outcomes(CLOY. | After completing this course, the learner will be able
to:

I. Undersiand foundational concepts of numbers,
including number types and their properties

2. Apply coordinate geometry to interpret positions
and distances in space.

3. Apply modular arithmetic, divisibility rules, and
check-digit systems in real-life probloms.

4. Understand basic geometnic shapes and their
properties, and use geometry 1o analyze real-world
ohjects

% Use tools and technology to explore mathematical

L0 5 15 related to the practical
components of the course,

COncEMs,

Credits

Total

Theory Practical

—
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1 F 4
Comtact Hours 3 2 5
Internal Assessment Marks 20 1] 30
Extemal Assessmeni Marks 80 20 70
Exammnation Tune IHms 3Hm

Miax. Marks: 100

Part B- Contents of the Course

Instructions for Paper- Setier

Theary Paper: The exannmer will set 9 questions asking two questions from each unit and one

| compulsory question by taking course outcomes (CLOs) into consideration. The compulsory

question {Question No. 1) will contain 5 parts covenng entire syllabus. The examinee will be

required to attempt 3 questions, selecting one question from each unit and the compulsory
|quﬁ1|nn.

cuboid). real-life applications {packaging, architecture), check-
digit systems (ISEN, credit eard), mathematical games and
puEiles

1
i Lnit Topics Contact
| Hours
I I |Number Systems and Basic Geometry: Matural numbers, 12
' mtegers, rational and irrational numbers, real numbers, number
| hine, properties of operations, basic shapes (points, limes,
l angles, inangles, polygons, circles)
I |Prime numbers, HCF, LCM, divisibility rules, Euclidean algorithm, 12
Fibonacel sequence, perfect and amicable numbers, magic
i!quare.ﬂ.tessellntlnns. geometric patterns, congruence, similarity.
I Modular arithmetic, congruences, digital roots, casting out nines, 12
coordinate geometry (distance formula, slope, section formula,
symmetry, transformations, map and layout applications].
IV | Surface area and volume of solids [cube, cylinder, cone, sphere, 12

Practical




I| The ExXaminer will sg

examination |y taking
consideration.

Problem Solving: Questions
Problems will pe solved ang
mamtained in the Practical Note

related to (he following

record of (hose will be
Book:

Test properties of integers and basic operations,

Apply factorization, primality tests, HCF/LCM rules.
Use modular arithmetic in logic puzzles.
Explore number patterns and solve magic square problems,

Measure geometric shapes and estimate real-life volumes and
areas,

W W

Solve real-world puzzles (calendar, barcodes, check digits),
Visualize number sequences (Fibonacei, prime distributions),
Simulate modular arithmetic operations.

Create and analyze floor plans and geometric designs.

10. Simulate geometric transformations and symmetry.

S @ o O

Suggested Evaluation Methods

Internal Assessmenit:

= Theory :20
e Class Participation: 5
e Seminar/presentation/assignment/quiz/class test etc.. 3
e Mid-Term Exam: 10

= Practicum :10
e Class Participation:
e Seminar/Demonstration/Viva-voce/Lab records ete.: 10
e Mid-Term Exam:

End Term
Examination:

0 Theory 50
Written Examination

O Practicom 20
Lab record, viva-
voce, written
examination.

1RuUEdS NINO Yum pauueds )
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Part C-Learming Resources

Recommended Books:

L. Martin Gardner (1956), Mathemarical Puzzles and 1Diversions, Penguin Books,

David Wells (1986) e i“l.'ﬂ'.l.,"r”” ||r]i:_'i'f'[_l-.l.lfﬂ}"I.EI,FEIIJ'FJ;HH.'I-'{'"H Jrf”l"rl'-"-'l'ﬁuﬂ NHHJ'&EMI ngﬂil'l

Books.

3. George E Andrews (1994), Number Theory, Dover Publications.

4. Richard E. Klima & Neil Sigmon (2006). Applicarions of Abstvact Aleebra with Maple
CRC Press,

3. Ivan Niven, H.S, Zuckerman, H.L. Montgomery (1991). An Introduction o the Theory of
MNamibers, Wilev (Sth Ed ).

0. R.D Sharma (2024), Mathenarios Sor Claxs 10 and 12 - Geomeiry Secirons, Dhanpat Ra
Publications,

7. George W. Hart (2011), Mathemarical fmpressions: Geamerry in Art, MAA,

8. Michael Serra (2008) Discovering Geometry: An Investigative Approach, Kendall Hun
Publishing,

r-J




SEC-21

Sesslon: 2023-24

Part A - Iniradoction

Subject

Muthematica

Semester

Name of the Course

Calculation Skills with Vedic Mathematics-i

Course Code

(if any)

B21.SEC-203
Course Type: SEC
(CCMCCMDCICC-
M/DS ECWDD’DEE!FEI&ECJN‘AE]
Level of the course 100-190
Pre-requisite for the course NA

Course Learmning Outcomes (CLOs):

CLO 5 is related to the practical

o

accuracy.

and cobe roots of numbers speedily with

Afier completing this course, the learner will be able

Vedic Mathematics. Perform simple arithmetic
calculations with speed and accuracy.
2. Have the procedural knowledge of multiplication
of complicated mumbers quickly with the aid of
Vedic sufras and generate tables of any mumber.
3. Make use of Vedic sutras to quickly divide, and
find LCM and HCF of many digit numbers.
4. Acquire the cognitive skills to calculate square

1. Gain the knowledge of Sutras and Upsurras fmm‘|
|

5. Attain  skills

I
to perform calculations inl

(¥ Scanned with OKEN Scanner

£ . {
competitive examinations with speed and)
components of the course. Sociracy. }
Theory Practical Total
Credits 2 1 3
Contact Hours 2 ? e
34(1042)



2
Intermal Assessment Marks 15 : -
End Terms Exanaination Marks 15 2
Examination Time IHrs IHrs
Max, Marks:75
Part B-Contents of the Course

Note: The examiner will set 9 gquestions asking two quest
compulsory question by taking course kaming outcomes (CLOs) mto consideration. The
compulsory question (Question No. 1) will contain 7 parts covering
enaminee will be required to actempt 5 questions, selecting one question from each unitand the

compulsory queston

jona from cach unit and one

entire syllabus. The

Unit

Topics

Caniact
Hours

History of Vedic Mathematics and introduction 1o its
Swrras and Upsutras,

Addizion in Vedic Mathematics: Without Camying, Dot Meth
meibod  subimction in Wedie  Mathemmties:  Nikkdlam
Naverankearaman Dashaarh (All from 9 last 10

Fraction: Addition and Subtraction.

8

Multiplication of two mumbers of two digiis

i Ekaethikena Purvene method), Multiplication of two nambers
of thees digits, (Ekammniema Purvema method, Uedhva
Tirpagiypam method, Mikhilom Mavatgshearamom Dahaiah
method), Combined Operations, Genarating Tables ( Mikkilam).

m

Divisione Nikhilam Navatashearamanm Dashatak (two
digits divisor), Paravartya Yafyet Method (three digits
divisor).

Divigibility: Ekadhikena Pirvena Method (two digits
divisor), Ekmenen Purvena Method (iwo digits divisor)
LCM, HCF.

v

Squares of any two digits numbers: Base method,
Squarcs of numbers ending in 5: Ekadhikera Purvena
Method.

J4{1043)
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Square Foots: Owana'we Yoga (Duplex) Mcthod, Square
root (four digit number). Cubing: Favadinaw Method,
Cube root (six digit numbers)

Meactieal

The examiner will set 4 questions al the thne of practical
examination by taking course lkeaming outcomes (CLOs)
into consideration. The examines will be required to solve 2
questions, The cvaluation will be done on the basis of
practical record, viva-voce and wrilien examination.

Problem Solving-Questions related to the following
problems will be solved and record of those will be
muaintained in the Practical Note Book:

I, Addition of two 5-digit numbers by without carmying

and dot method.

4. Subiraction of 5-digit numbers by base method.

3. Multiplication of 2-digit numbers by base method,

4. Mubliplication of 3-digit numbers by numbers
consisting of all 95,

3. Mubtiplication of 3-digit numbers by numbers
consisting of all 1s.

6. Mubltiplication of 3-digit numbers by Vinculum
el

7. Division of 2-digit and 3-digit numbers,

8. Generating table of any number.

< 9. Square of any 2-digit oumber by base method.

I0. Square of any number ending with 5.

11, Square root of 4-digit numbers,

12, Cube root of 6-digit numbers.

13. LCM and HCF of numbers.

14. Answer checking by digit-sum method,

Suggested Evaluation Methods

34(1044)
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InternalAssessment: Eact Yo
- Theory 15 Examination:
. Class Participation: 4 » Theory 33
. Seminar/presentation/assignment/quiz/class test etc.: 4 Written
o Mid-Term Exam: 7 Examination
- Pl & ¥ Practicom 20
2 i Lab record, viva-
Class Participation: vooe, written
. Seminar/Demonstration/Viva-voce/Lab records ete.: § i i
2 Mid-Term Bron. examination.

Part C-Learning Resources

Recommended Bools:

1.
2.
3

3- 3. Patankar and S. M. Patankar (2018). Elements of Vedic Mathematics. TTU Press.
-Singhal (2014). Vedic Mathematics for all ages. Motilal Banarsidas Publishers.
- R.K.Thakur (2013), The Essentials of Vedic Mathematics. Rupa Publications. New

Delhi.

P. Tiwari and V.K. Pandey (2012). Vedic Mathematics - Modern Research Methods,

Campus Books International,

3. K. Kapoor (2006). Vedic Geometry Course, Lotus Press,
A. Gupla (2004). Power of Fedic Mathematics with Triganometry. Jaico Publishing

House,

S.B.K. Krishna Trithaji(1990). Fedic Mathematics, Motilal Banarsidas, New Delhi,
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SEC-2
Session: 2023-24

Pari A& - Introduction

Subject Mathematics
Semester i
Mame of the Course Wumerical Ability Enhancement Skills
Course Cade B23-SEC-225
Course Type: SEC
(CCMOCCMDLC/CC-
M/DSEC/VOC/DSEPC/AEC/VA
)
Level of the course 100-199
Pre-requisite for the course NA
{if any)
Course Learning Outcomes(CLOs): | After completing this course, the learner will be able
to:
1. Understand real number system, fundamental
arithmetical operations, use of BODMAS rule and solve
typical expressions accurately and fast.

2. Acquire skill to identify types of given
sequences/series  and apply suitable method to find a
particular term, sum of specific number of terms and
practice this learning in real life mathematical problems.
3. To formulate equations for specific mathematical
problem and making use of mathematical skills to solve
that,

4. Have a deeper and comprehensive understanding of
the basic concepts of Percentage, Profit & Loss,
Alligation or mixture, Averages and acquire skill to use

this knowledge in real life problems

ﬂjﬁ; Yoot e yeictael 5. Attain cognitive and analytical skills (0 identify,
analyze and generate solutions to realistic problems by
exploring procedural knowledge associated with the
problems. Have analytical skills to compare and
recognize various geometrical figures available in

34(1046)
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surroundings with miathemaical figures and ¢ '

areas and volumes of the

SAMme,

HEming

Credis

Thmr},r

Practica|

—

Total

2

Contact Hotrs

3

2 1
|
Internal Assessment Marks 15 p —

i
35

3 Hours
Max, Marks: 73

End Term Examination Marks

20

T : 35
Examination Time

3 Hours

Part B- Contents of the Course

Instructions for Paper- Setter
The examiner will set 9 questions asking two questions fram cach unit and one
compulsory question by taking course learning outcomes (CLOs) into
consideration. The compulsory question (Question No. 1) will contain 7 parts
covering entire syllabus. The examinee will be required 1o Mlempt 5 questions,
selecting one question from each unit and the compulsory question,

Unit

Topics Contact

R:al_ nember system, Operations on numbers, Tests for| &
divisibility of natural numbers, Decimals, Fractions, Square
proets, Cube roots, Surds and indices, Use of BODMAS,

I CF, LCM of imtegers, Ratio and Proportion, Progressions: B

ithmetic Progression, Geometric Progression, Harmonic
rogression with their simple and bagic practical applications,
umber series completion

Il | Percentage, Profit & Loss, Alligation or mixture, Average, &
Average speed problems, Calendar.

IV | Logarithms, Area of Quadrilaterals { Parallelogram, Square, ]
ectangle, Rhombus, Trapezium),Volme and surface area of
be, Cuboid, Cylinder, Cone, Sphere and Hemisphere,

M104T)
: ':-:I_.--;r':. Fra] : -.'.Z' o 1"
R T 2Dy S R
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_-___-___-__-__-_-———-—-_
Practical

e

The examiner will gy 4 questions al the time of practical
examinalion by taking course learning owlcomes (CLOs) into ¥
consideration. The examinge will be required 16 solve 2
questions. The evaluation will be dope on the basis of practical
record, viva-voce, wrillen examination.

Problem Salving- Questions related to the ki okl
will be solved and their record will be maintained in the
Practical Notebook:
1. To solve problems related to the simplification. of cxpression
involving  fractions  having uwse of — BODMAS.
2. Practical problems of salary increment, population increase
ete. & apply formula for n® term and sum of n terms based on
AP and GP.
3. Working out average speed during a wip from a destimation
1o another deslination atsuming non uniform speed taking, at
least three variation in magnitude of speed.
4. Practical problems related to ratio and proportiot.
% Practical problems related to two digit nambers and reversal
of digits at unit and ten’s places.

 praw & chart for quadrilateral ( Paraliclogrart, il
Emmsln. Rhomshus, Trapezium) mentioning their properties,

and pert f.

:TT::‘;; Wﬁiﬂ, Cube, Cylinder, Cong, sp:mﬂ
[Hemisghere and problems sohving far the: surface ans

olume of these figures.
E. Dﬁi“ a h[‘l'mhtﬂm‘ml Eiﬂl‘.ﬂ EFﬂi EI'E -] W!:".

34(104%)
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]an.rclling from a destinalion *A° lo another destination *i°

|l.1.-i|l| a speed of x kivh and returning back with a speed of y

tnr‘h ;

- "M offers a discount of 25% on a book (o ‘A" and for the
me book, he offers “B* a discount of 10% and again an
additional discount of 15%. Analyze, which has to pay more
for the same book.

(10. Problem of determining single discount in percent
icqui'-'-a.ll:nl o successive discount of x %, ¥¥% and z %,

1 1. Problem of determining loss percent when a person sells
TWo similar items, one at a gain of x % and the other at a loss
fx%.
12. To solve problem related 10 the value of an item afler “n’
rs if it -.I:pre:r.ifms at the rate of 'r %" per annum , when its

14, Problem ol percentage reduction in consumiption of a

penditure,

wred price.

ommodity if its price increases ‘r %’ so as not to increase the

13. Problem to find the ratio in which two or more ingredients
the given price must be mixed to produce a mixture of a

Suggested Evaluation Methods

Internal Assessment:

= Theory 15
¢ Class Participation: 4
* Seminar/presentation/assignment/quiz/class test etc.: 4
e Mid-Term Exam: 7

= Practicum 5

= Class Participation:
* Seminar/Demonstration/Viva-voce/Lab records ete.: 5

o Mid-Term Exam:

End Term
Examination:
¥ Theory 35
Written
Examination
* Practicum 20
Lab record, viva-
vOCe, wrile up,

Part C-Learning Resources

34(1049)
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Recommended Books:
1. R.S. Aggarwal (2022). Quantitative Aptitude. 5 Chand & Company Limited, New Delhi.
2. A. Guha (2020). Quantitative Aptitude | 7% Edition). Me Graw Hill Publications.
3. V. Dyke, J. Rogers and H. Adams (2011). Fundamentals of Mathematics, Cengage
Learning.
4. AS. Tussy, R. D. Gustafson and D. Koenig (2010). Baxic Mathematics for College
Studenis. Brooks Cole.
3. C. C. Pinter (2014). A Book of Set Theory, Dover Publications.
6. G. Klambauer (1986). dspects of caleulus, Springer-Verlag,

sa(10307
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DEPARTMENT OF MATHEMATICS
CHAUDHARY RANBIR SINGH UNIVERSITY

Part A - Introduction

Subject

Bcmesier

Mt hemintics

v

Mame of the Course

Foundations of Applied Mathematics

any)

Course Code B25-MAT-V405
Course Type: voC
(CCMCC/MDC/CC-
MDSECYVOC/DSEPC/AECSE
CIVAC)

Level of the course [ [I)- 1 uma
Pre-requisite for the course (if MNA

Course Leaming Outcomes{CLO):

C1.0 5 is related 1o the practical
components of the course,

fter completing this course, the leaner will be able to:

1. Understand basic algebraic concepts, equations and functions
and apply them to solve simple real-life problems.

2 Apply  elementary  calculus  technmbgues such  as  limits

|differentiation and Integration in practical situations,

E,u;e matrices and delermirants to solve systems of linear

guatians,

4, Develop analytical and problem-sobving  skills  reguired (o
Wocational and allied disciplines

ving practical problems involving Linear and quadratic
ine-qualitics, algebraie  identities.

E:.lt:in cognitive and technic. | skills required formulating -.a-nrl

uations, factorization,




T = TEEIEEEY B REEE 3 -

A4
integrals, ﬁ.‘,};& L .

e 5 mft.mmhﬁm itegration, standard
determinants,
Theory Practical Toal
3 2 4
Crealis = ——
o - ]
Lontoey Hdurs 2 4 -
' N, ]
Tntermal Agsessnienl Manks 15 15
Toapermal Akscsamwent Maks 35 35 70 '1
e 3Hrs 3Hrs

1o sanimatg

Max. Marks: 100

Part B- Contents of the Course

Insiructions for Paper- Setter

Thi examaner dill 5ot % guestisns asking bwo questions from cach unit and one compulsary question by

Takang Coufse )

arming outtomes (CLOS) inte consideration. The compulsory question (Question No. 1) will

contan 5 partslcovering entin: syllabus, The examinee will be required to attempt 5 questions, selecting

one guestion |

gach unit and the compuliory questkon.

L mit Topics Contact
Hours
I Linedr and guadratic equations, lactanization, inequalites, algebraic %
vdengties and their appbcations in selving realdife problems. Concept
wof tupctions and clementary graphs
i . ypel of functions, graphical representation, limits of simple 7
uncgans, differentiation and its applications,
II_I_ Ti lempntary integration, standard integrals and applications of 7
lc;{aiiun in area calculation and practical Situatlians,
I Typed of matrices, determinands, Inverse of matrix and salution of q
wimidltaneous incar Fguatrons using matrices.
Practical
Hil

el — -

]Th;'l .~1..1m|m:-r waill 301 4 guesiions al the tme of practical cxamination




— oy taking course learning outcomes (CLOs) into consideration. The
axaminee will be required to solve 2 questions. The evaluation will be
done on the basis of practical record, viva-voce and written

! lexamination.

Problem Solving- Questions related to the practical problems based
n following topics will be worked out and record of those will be
aintained in the Practical Mote Book:

1.Problem to find solution of linear and quadratic equations.

2.Problem to find graphical representation of functions and

inequalities. :

3.Problem to solve numerical examples based on limits and

differentiation,

4. Problem to find simple inlegration and its applicalions.

5.Problem to find matrix operations and salution of linear equations
Problem to solve application-based algebraic and calculus

problems.

" [7.Problem to perform computational work using basic digital tools.

Suggested Evaluation Methods

_ Internal Assessment:
> Theory :15
* » Class Participation: 4

o Seminar/presentation/assignment/quiz/class test ete.: 4 -
¢ Mid-Term Exam: 7

> Practicum :15
e Class Participation:5
o Seminar/Demonstration/Viva-vocoe/Lab records ete: 10
& Mid-Term Exam:Nil

End Term
Examination;
Theory 35
Written Fxamination
Practicum 35
Lab record. viva-
VOCE, Wrillen
CXAMInaton,

Part C-Learning Resources.

Recommended Books
l.

Kreyszig, E. (2011). Advanced Engineering Mathemartics (10th ed.), Wiley India,
2. Grewal, B, S. (2014), Higher Engineering Mathematies. Khanna Publishers. New Delhi.



‘-l'l r

Dutta, K. 13, (2004). Matrix and Linear Algebra. Prentice Hall of India Pvt. Lid.
Lipschutz, S., & Lipson, M. (2009). Lincar Algebra (Schaum's Outline Series). McCira

Hill.
Strang. G. (20160, Irrtrochieetion to Linear Algehra. wellesley-Cambridge Press.
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Part A - Introduction

Subject

Mathemotics

Semester

v

Name of the Course

Statistical & Quantitative Technigques

any)

Course Code B2S-MAT-VS07
Course Type: VOC
(CCMCCMDCICC-
MDSECNVOC/DSEPC/AECISE

CVAC)

Level of the course 100-199
Pre-requisite for the course {if NA

Course Learning Outcomes(CLO):

ICLO 5 is related to the practical
components of the course.

After completing this course, the learner will be able
to:

1.Collect, classify and present data systematically and construel
frequoncy destrbution Ltables or real e stuations

2, Reprosent data graphically using bar diagrams, hislograms
and pie charts, and interpret graphical information effectively.

3.Compute measures of central tendency (mean, median and
mode} and apply these concepts in real-life data analysis.

AUnderstand the concept and imporance of dispersion and

calculate range, variance and standard deviation to interprot
variability in data.

5 Attain cognitive and technical skills required formulating and
solving  practical  problems’ invelving  classification  and
profentaton o] dati, mean, moedian and  miode  wath
applications, dispersion, range. vanance

Credits

Theory Pravtical Tonal

7 o J




Conact Hours i | 2 4 .'|5 ﬁ
Internal Assessment Marks 15 15 30 4
“_If'-.ln..'l'mﬂ Assessment Marks 35 3 70
u _.E-Ix;mnnaliuu Time ' Hrs 1Hrs

Max. Marks: 100

L Part B- Contents of the Course

Lustractions for Paper- Setier

i [
Fheory Paper: The examiner will set 9 questions asking 1wo questions from cach unit and one

compulsory question by taking course oulcomes (CLOs) into consideration. The compulsory

yuestion (Question Nor 1) will comain § parts covering entire syllabus. The examinee will be

required o anempt § questions, selecting one question from each umit and the compulsory

yueeslnomn,
L'nit Topics Contact
2 Hours
i Collection, classification and presentation of data. Frequency 8
distribution, graphical representation of data (bar diagram
histogram, pie charr),
11 Mpeasures of central tendency: mean, median and mode with 7
f apphcations n real Jifte data analysis
Il |Concept amd importance of dispersion. Range, variance and 7
standard deviation “Interpretation of variability in data .
v rormulation of hn{}nr programming problems, graphical solution of g
LPP. feasible region and optimal solution.
Practical
6l

(he examiner will st 4 guestions at the time of practical
examination by tiking course learing oulcomes (C1.0s) into
leonsidertion, The examinee will be required o solve 2

guestions, The evaluation will be done on the basis ol practical

| FERRCR

recund, vivi=viwe. wiilien eXinion.



Problem Solving: Questions related to the following
problems will be solved and record of those will be
maintained in the Practical Note Book:

Lh

- Problem to collect, classify and present data in tabular ferm and
- Problem to draw graphical representation of data using bar
. Problem to find measures of central tendency (mean, median and
. Problem to find measures of dispersion including range, variance
. Problem to formulate linear programming problems from practical

. Problem to solve linear programming problems using graphica

construct frequency distribution tables,

diagram, histogram and pie chart.

mode) from given data and interpret results in real-life situations.
and standard deviation and analyze variability of data.

situations.

method, identify feasible region and determine optimal salation.

Suggested Evaluation Methods

Internal Assessmoent:

= Theory :15
o (lass Panicipauon: 4
® Seminar/presentation/assignment/quiz/class test cle.: 4
o Mid-Term Exam: 7

= Practicum :15
e Class Participation:5
e Seminar/Demonstration/Viva-voce/Lab records cle.: 10
o Mid-Term Exam:Nil

Part C-Learning Resourees

[ |
' End Term
Framination:
Theory 35
Written Examinantion
Practicum 35
Lab record, viva-
vace. writllen
xR

iRecommended Books:

Gupta, S. C.. & Kapoor, V. K. (2014). Fundamenmtals of Matdenticol Stanivnies Sultan
Chand & Sons, New Delh. : e
2. Spiegel, M. ., Schiller, J. 1., & Srinivasan, R. A, (2013}, 5 S s Cherline of Probabifiny



! .'ﬂ'.H'r-.'.fJ'q ¥ (d3th ed.). MeGraw-Hill Education. i o
Goon, A. M. Gupta, M. K.. & Dasgupla, B, (2011). Fundamentals of Statistics (Vol.1&

I, World Press. Kodkaa, .
Vabi. 1L AL (2007 ¢dperarions Research: An Introduction (10th ed.). Pearson Education.
Vinderson, 1R Sweeney, 1, 1, & Williams, T. A. (2016). Statistics for Business and

Eoomtoinics, Cengage Leaming.
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= e
Semester Vi
e of the Cour ¥ .

Nam ourse Financial ang ¢ omputational Skills

Course Code B25-MAT-Vi07

Course Type: v
(CCMCC/MDC/ICC- ¥
M/DSEC/VOC/DSE/PC/A EC/SE
CVAD)

Level of the course 104)- 199

Pre-requisite for the course (if NA I <" g _

any)

Course Learning Outcomes(CLO):

CLO 5 is rclated 1o the practical
components of the course.

After completing this course, the learner will be able
to:

Apply concepts of simple interest, compaund interest,
present value, future value of money, annutios and
instalments in solving practical financial problems.
Understand applications of financial mathematics in
banking and personal financial planning and solve
problems  related fund,
appreciation and growth models,

o deprecabion,  sinking
Solve practical numerical problems related to assots,
investments and  business  apphcations using
appropriate mathemztical technigques.

Use Basic numerical approximation techniques to

obtain solutions of applied computanonal problems.

Attain cognitive and technical skills required
formulating and solving practical problems involving
simple interest and compound interest, annuwitics,
sinking fund, apprecjation and growth models, data
grganization,graphical representation

[ Credins

Toual J

Theory Practical




e [ : 2
Contaet loues 2 4
lﬂh.nn al "l-\m,n\ﬂ'lul.lﬂ Mnh 15 I5 i |
‘ |."-.ILI'1'|.|5I "-.:».m.-.ilnl..lﬂ Mm ks 15 35 Tib i
l skt 11lm: Wirs Iirs

bas. hbarks: LK)

e —

Fart B Contents of the Course

lustructions for Paper- Sciicr .
Theory Paper: The exammer will set 9 guestions asking two questions from each unit and one

ewrmpaibsory gquestion by Liking course oulcomes (CLOL) into considerntion. The compulsory
sestions Euestion N, T will contain § parts covering entire syllabus. The examinee will be

reguired W atlempt 5 guestions, selecting one question from each unit and the compulsory
qu-:-ati-un.

l. nit ! Toplics Conltact
Hours
| il'.'mﬂ.l.pl u1 Hmpll. interest and mmpnun-u interest, prosent value 7
and luture valee of money, anmuities and instalments
1l Applicavons of financial mpthematics in banking and personal 2
financial  planning  Methods of  depreciation, sinking  fund,
appregiztiion and geooswih models,
i Practical numarica. problems relatod to assets, investment and 7
buwness  applications, Introduction to  nwmerical approximation
_lechniguies,
v Basic spreadsheet sperations, use of formulas and functions, dats #
orgamization, graplical representation and interpretation of results,
, Practical
[}
The examimer wil set 4 questions v the time of proctica i

examination by Lking course learning outcomes (CLOS) in
onsideration. The examinee will be required 1o solve

uestions e oy luation will be done on the basis of practica




DEPARTMENT OF MATHEMATICS
CHAUDHARY RANBIR SINGH UNIVERSITY

Session: 2023-24
Part A - Introduction
Subject M oriics |
Semester v
Name of the Course Basic Algebra & Cuantitative Techmiques ]
Course Code B23- MAT-406 |
Course Type: VOO
(CCMCC/MDC/CC-
M/DSEC/YOC/DSEPC/AEC/VACD)
Level of the course 100-199

Pre-requisite for the course (ifany) | NA

Course Leaming Qutcomes(CLOs): After completing this course, the leamer will be able 1o

1. Gain knowledee of the concepls of ssmmeinc. show -

svmmetric, Hermiban,  thew-Hormunan,  Lincar
d-ﬂpmdmm and independence of rows and columns of al
matrix. Have knowledge of procedure amd cognilive
skills used in calculating rank of a matrix. cigen values. |
characteristic equation, '

2 Understand consistency of homoegencous and non-
homogeneous sysicm of lincar cquabiens and to leam
cognitive and techmical skills required for  solving
such type of problems using matrices

! &M 22T R b
o pres
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of a
ive skill to analyze the resulis

coghil and
3. Develop s 5|:ni‘¢-m“'“' jendency
MEpy (pic charts, frequency

ion
hical representatid o
i . To design and conduct 8 Survel on

poRae . noice (6.5, favorite leisure
). Have P[ﬂﬂdufﬂl

amming problems

activities, dictary habits, €tc.
knowledge Lo solve lincar progr
used in everyday life.

4. Have the conceptual knowl -
operational rescarch, Graphical solution, Simplex

method.

Attain cognitive and technical sk
farmulating and solving practical problems

a matrix, inverse of a matrix,

edge of Basics of

[ ills required
t'LD 5 15 related to the practical 3 ills req
Component of the course.
involving rank of
homogeneous and non-homaogencous system ol
linear equations, straight lines, mean, mode, median,

standard deviation and lincar programming

problems.
Creds Theory Practical Total
3 1 4
Contact Hours 3 2 5
Internal Assessment Marks 20 10 30
End term Examination Marks 0 20 0
Examination Time 3 Hours 3 Hours
] Max. Marks:100

Part B- Contents of the Course

{5 ak
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i I = i
The examiner will set 9 questions asking Iwo questions from each untt and one compilsory |
question by taking course learning oulconmes (CLOs) mie conssderation The 4.:nmpm~ann-|
question {Question Mo, 1} will contain 5 parts coverng entire syllabus. The examimet will 1'H:'|
required 1o attempt § questions, selecting one question from gach unit and the compulsory
question.
i Contact
Linnt Tﬂ'ﬁliﬂ iy
1 Symmetric, Skew symmetnc, Hermitian and skew Hermitian 12
matrices, Elementary operations on matrices, Rank of a matrix,
Inverse of & matrix, Lincar dependence and independence of
rews and columns of matrix.
| Eigen valucs, Eigen veclors and characteristic equation of a 12
matrix. Applications of matrices lo 2 system of lnear (both
homogencous and non-homogencous) cquations.
Mean, Mode, Median, Siandard deviation, Variance. Bar graphs, i2
Pie charts, Frequency polygons.
v Basics of operational research. Lincar programming problems 12 !
{LPP): Formulation, Graphical solution, Simplex method.
|
Practical I

(¥ scanned with OKEN Scanner
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The examinee will
QUCstion The on the basis ol pr

n:‘:'..'l'H'L Vi

evaluation will be done

a=vore and written examimation.

Problem Solving. Questions related to the practical problems
based on following topics will be worked out and record of

those will be maintained in the Practical Note Book:

I Problems 1o lmd the rank of a matnx
Problems 1o find the eigen values and eigen veclors of a

matrix.

I

. Problems to find the characteristic equation of a matrix.

e Lak

Problems to solve homogencous system of lincar equations.

LN

- Problems to solve non-homogeneous system of linear
equations,

6. Problems to solve Mean, Mode, Median.

7. Problems to solve Standard deviation and Variance.

#. Problems 1o solve linear programming problems.
4. Problems to solve Graphical solution.

(¥ scanned with OKEN Scanner



Suggested Evaluation Methods B

Internal Assessment: End Term

= Theory 20 Examination:
. Class Participation: 3 # Theory 50
. Seminar/presentation/assignmenUguiz'class test cic 5 Written
i Mid-Termm Exam: 10 Examimation

» Practicum 20

o Pl‘ﬂtlil.‘lll'lfl o 1o |ah record, viva-
» Class Participation: - voce, write up and
. Seminar/Demonstration/Viva-voce/Lab records etc.. 10 execution of the 'l
. Mid-Term Exam: - program

Part C- Learning Resources |_

Recommended Books/e-resources:

1) Stephen H. Friedberg, Amold 1. Insel & Lawrence E. Spence (2022). Linear Algebra
(5™ edition), Prentice Hall of India Pvt. Ltd | | y

2) S.C. Gupta and V.K. Kapoor (2014). Fundamentals of Mathematical Statistics S Chan |
& Sons, Delhu |

3) K. B. Dutta (2004). Marrix and Linear Algebra. Prentice Hall of India Pvt. Ld ]

4) Kanti Swaroop operational Reasearch , 5. Chand(1978)

5) S§.D Sharma. Operation Research, Kedar Nath Ram Nath (2014).

6) J. V. Dyke, J. Rogers and H. Adams (2011). Fundamentals of Mathemancs (10th
Edition), Brooks/Cole.

7) A.Tussy, R Gustafson and D. Ko

(4th Edition). Brooks Cole. l

enig (2010). Basic Mathematics for College Students
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